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BULLETIN 275] [JANUARY, 1920

Ontario Department of Agriculture

ONTARIO AGRICULTURAL COLLEGE
FARM MANAGEMENT—PART I

The Dairy Farming Business
in Western Ontario

SECOND SURVEY

For the year ending February 28th,:1919

In the spring of 1918 the first business survey of the dairying district of Oxford
County was made. At that time records were taken of the business transactions of

437 farms, for the year ending February 28th, 1918. The tabulations made and

conclusions drawn from those records were published in pamphlet form, by this

department, in the early spring of 1919. But owing to the varying conditions of

weather, which so greatly affect the farming business, no one yearns record may be

taken as a truly average representation of that business. The average can be

obtained only by taking yearly records from the same farms for a number of years,

and then averaging the total data obtained. With this end in view, a second survey

of Oxford County was made in the spring of 1919. In this second survey 351

records were taken, all but a very few of which were from farms wliich had given

records the previous year. It is not the intention to make a comparative or

average study until more than two surveys have been made. This bulletin is

written to set forth only the findings of the second survey—of dairy farm business

conditions in Western Ontario during the twelve-month period ending February

28th, 1919.

FINDINGS OF THE SECOND SUEVEY.

On completion of the analysis of the data collected, the following conclusions

were reached:

—

1. That while the Labor Income from the average large farm is higher than

that from the average small farm, it is possible, by employing better farming

methods, to raise the Labor Income from the small farms considerably above the

average. (See Table 1.)

2. That for dairying purposes, farms of 61-75 tillable acres, and 111-135

tillable acres, are " odd-size farms," which to produce maximum profits require

greater managerial ability on the part of the operator than do farms of any other

size. (See Table 1.)
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3. That the Labor Income advances steadily with increased crop yields per

acre, if all other factors remain constant. (See Table 2.)

4. That quality of live stock—or the producing capacity of the milch cow—is

the greatest single factor in determining profit or loss in the dairy farming business.

The dairy cow is the "commission house/' through which the dairyman markets

his produce. His profit depends upon how cheaply his produce is handled. (See

Tables 3 and 4.)

5. That the use of a grade or scrub sire cannot be tolerated by the progressive

dairyman. (See Table 5.)

6. That all-year dairying—or winter dairying—has proven a most profitable

feature of farm organization in Oxford County. (See Table 6.)

7. That the average man should not specialize in dairying to a greater degree

than the receiving of 70% of his gross revenue from the dairy herd. The most

profitable degree of specialization depends largely upon individual conditions, but

certain side-lines work naturally into the business. (See Table 7.)

8. That the majority of farmers in Oxford County may add to their profits

by maintaining larger herds of milch cows on their present acreages. (See Table 8.)

9. That rigid economy in operating expenses is not the only key to success in

dairy farming, unless the quality of live stock be poor. Farming still pays a

premium for hard manual labor, but the farmer with good stock may secure greater

profit with less work by making a liberal expenditure for labor and feed. (See

Table 9.)

10. That despite the increased prices of farm products during the past few

years, six per cent, of the farmers in the surveyed area of Oxford County had

Labor Incomes of less than nothing, for the year ending February 28th, 1919.

(See Table 10.)

11. That the average cost of production of milk on 139 Oxford County farms,

during the year ending February 28th, 1919, was $2.64 per cwt., and that during

the same period and on the same farms the average selling price was $2.36 per

cwt. (See Table 11.)

12. That high milk yield per cow is the greatest single factor tending to reduce

cost of production. (See Table 12.)

13. That breeding is a slower but much more profitable method of increasing

milk yield per cow (and hence reducing cost of production) than is feeding.

(See Table 13.)

14. That there is a danger of feeding beyond the producing capacity of cows,

even though they be of good breeding. (See Table 14.)

METHOD OF COLLECTING DATA.

The same method of collecting data was used in this second survey as was

employed in the original survey in 1918. Men were sent to the individual farms

to get detailed accounts of all 'business transactions from March 1st, 1'918, to

February 28th, 1919. Special forms were used, which enabled these enumerators to

ask questioUiS in a logical manner and thereby assist the farmer's memory, re-

garding the minor details of his business. The large items he could remember

without assistance, even though he kept no books.



Eecord was made of the following items :

—

1. The number of acres under each crop grown, and in pasture, waste, or

woodlot.

2. The 3'ields of the various crops, and the amount of each sold during the year.

3. The amount of feed on hand at the beginning and end of the year, and the

amount purchased during the year.

4. .The numbers and values of each kind of live stock, at the beginning and

end of the year, together with purchases, sales and deaths of animals within the year.

5. Eeceipts from all live stock products—milk, eggs, wool, hides, etc.

6. An itemized account of current expenses :—taxes, labor, repairs to buildings

^nd machinery, threshing, silo-filling, binder twine and all minor expenses.

7. Valuation of buildings and machinery, with an estimate of the future life

of each building and machine.

8. Valuation of the farm itself, in order to arrive at tlie total amount of

capital invested in the business.

Labor Income.

The Labor Income is the basis upon which the comparison of different farms

is made. It is the measure of profit or loss on the farm business for the year.

To permit of a clearer understanding of what the term implies, a brief outline

of the method employed to calculate the Labor Income is given below:

—

1. All farm receipts for the year are totalled:—crops sold, live stock and

stock products sold, increase in value of young stock, miscellaneous.

2. All expenses for the year are totalled :—current expenses as outlined in a

preceding paragraph, depreciation on buildings and machinery.

Notes:—In "current expenses,'' a charge is made for labor performed by

members of the family who work for no stated wages. The farmer is asked to

estimate the amount he would have to pay out if he had to hire men to do the

work which is done by his family. This places the farmer with no family on

fiU equal labor basis with the man who has a large family.

In calculating the total receipts and total expenses, due allowance is made
for any increase or decrease in the value of mature live stock, for stock purchased,

and for any difference in the amounts of feed on hand at the beginning and end

of the year.

3. From the total receipts is deducted the amount of total expenses, and the

balance is the farmer's net revenue for the year—the earnings of both his labor

and his capital invested.

4. Interest at 5 per cent, on the total capital invested is calculated and deducted

from the amount of net revenue. This leaves only the amount earned by the

farmer's labor and managing ability—which amount is termed Labor Income.

It then the "net revenue'' of a farm (as defined in clause 3 above) does not

amount to as much as 5 per cent, on the capital invested, that farmer is said

to have a " minus " Labor Income—that is, he has worked for less than nothing,

for the capital would have brought in at least 5 per cent, in any secure investment,

with absolutely no labor on the part of the farmer. On the other hand, if the "net

revenue'^ of the farm is several hundreds, or thousands, of dollars greater than

5 per cent, interest on capital, that difference is caused by the successful work and

good business management of the farmer. A comparison of the methods employed



by the farmers having low Labor Incomes with the methods of farmers having

high Labor Incomes is set forth in the following pages.

The question is sometimes asked, "How does the farmer who has a low or

'minus' Labor Income manage to live throughout the year?'' If that farmer had

to pay out actual cash for the interest on his total investment, the depreciation on

his buildings and machinery and for the labor performed by his family, he could

not continue in the farming business. But in many cases of low Labor Income

there is only a small mortgage, or none at all, on the property, and often much
of the extra labor is performed by the farmer's wife and children. Depreciation on

buildings and machinery is charged each year to form a reserve fund to replace

those buildings and machines at the conclusion of their period of usefuhiess; but

neither is this an actual cash payment during the year. These charges for interest,,

family labor, and depreciation, not being actually paid out as such, can be used for

the necessary personal expenses of the farmer and his family. But they cannot

in any way be included as part of the farm profit for the year. The farm profit

or Labor Income is the surplus after these legitimate charges have been made.

This places the young farmer, whose farm may be heavily mortgaged and whose

children are not old enough to help with the work, on the same basis as his older

and better established neighbor.. The man whose Labor Income is low or minus,

year after year, will eventually be forced out of business, for he will be unable to

make the necessary replacements of buildings and equipment, which, in time, will

be required.

EXPLAXATIOX OF OtHER TeRMS.

Animal Unit.—A mature cow kept on the farm for twelve months is termed

one animal unit or live stock unit. A mature cow kept only six months is one-half

unit. Other animals are fractions of units, based on the relative amounts of feed

consumed, and the number of months kept. Hence, a farm having twenty animal

units has sufficient live stock to consume the same amount of feed that twenty

mature cows would use in twelve months.

Live Stock Index.—The gross receipts per animal unit on each farm is cal-

culated. Then the average receipts per animal unit for the whole area is found.

The farm showing receipts per animal unit exactly the same as the average figure

for the area has a Live Stock Index of 100. Likewise farms with receipts per

animal unit 10 per cent, above or 10 per cent, below the average figure have, re-

spectively. Live Stock Indexes of 110 or 90.

Crop Index.—As the live stock index is a measure of efficiency in live stock

production, so is the crop index a measure of efficiency in crop production. The
average yield per acre of each crop in the district is determined. The yields per

acre of the crops on each farm are compared with these district averages. The farm

which has crop yields just equal to the district averages has a Crop Index of 100.

Crop yields 10 per cent, above the average give a Crop Index of 110, while crop

yields 10 per cent, below the average give a Crop Index of 90.

Tillahle Area.—The rough pasture land and pastured woods add to the feed

producing capacity of the farm, and hence must be taken into consideration. It

is estimated that three acres of rough land or ten acres of woods pastured will

produce the same amount of pasture as one acre of tillable land. Hence, to the

actual number of tillable acres on each farm is added one-third of the number

of acres of rough pasture and one-tenth of the number of acres of pastured woods.



The new figure so obtained is taken as the Tillable Area of the farm, and is used
as the basis in grouping farms according to size.

Acres per Cow.—In calculating the number of acres per cow, the number of

Tillable Acres (as explained above) was divided by the number of milch cows.
Young stock were not considered.

INFLUENCE OF SIZE OF FAEM ON LABOR INCOME.

Table 1.

Size—Tillable Acres.

No. of Farms
Average Actual Acres
Average Tillable area
Average Crop Acres
Average Total Capital
Average Capital in Real Estate.
Average % Cap. in Real Estate.
Average Capital in Buildings .

.

Average % Cap. in Buildings .

.

Average Capital in Machinery. .

Average % Cap. in Machinery. .

Average Cap. in Live Stock . .

.

Average % Cap. in Live Stock.
Average Capital in Feed
Average Crop Acres per man . .

.

Average Crop Acres per horse .

.

Average Live Stock Index
Average Crop Index
Average Crops Sold
Average Value Milk per cow . .

.

Average feed bought
Av. Depreciation Bldgs. & Mach.
Average Labor—Hired
Gross Receipts
Average Total Current Ex'. '

.* .*

.'

AVERAGE LABOR INCOME.

Av. Labor Income on Best Farms

21-45
ac.

21
48

39
32

$7576
$5143

68
$2714

36
$568
7.5

$1549
20.4
$314

28

13

108
100

$98
$120
$179
$159
$84

$1835
$559
$735

10
Farms
$1236

46-60
ac.

38
61

52
41

$9463
6204

66
$2861

30
$651
6.9

$2087
22

$521
30
15

108
102

$154
$124
$172
$187
$184

$2362
$734
$936

10
Farms
$1804

61-75
ac.

49
91
70
52

$12538
8356

67
$3521

27

$848
6.8

$2705
21,5
$596

28

14

93
96

$126
$104
$232
$231

$352
$2784
$1029
$868

10
Farms
$1975

76-90
ac.

77
104
83
62

$14338
9483

66
$3922

27
$1003

7.0
$3101
21.6
$745

33
14

100
101

$222
$109
$288
$275
$415

$3397
$1217
$1158

10
Farms
$2695

91-110
ac.

72
114
98
68

$15568
10287

66
$4065

26
$984
6.3

$3436
22

$852
36
15

101

101

$261
$113
$260
$274
$400

$3662
$1204
$1327

10

Farms
$2772

111-
1 35 ac.

36
147
123
88

$19203
12849

67
$4617

24
$1215

6.3
$4175
21.7
$959

36
18
99
96

$403
$105
$305
$308
$670

$4424
$1631
$1440

10

Farms
$2695

136-
160 ac.

23

179
145
98

$21241
14293

67
$4832

23
$1176

5.5
$4676

22
$1248

40

17

91
100

$536
$94

$347
$301
$666

$4970
$1697
$1881

Farms
$2769

161-

185 ac

10
201

168
102

$24265
16010

66
$5635

23
$1282

5.3
$5488
22.6

$1325
44
18

95
96

$451
$110
$449
$360
$607

$5755
$1842
$2159

5

Farms
$3192

over
185 ac.

m
26S
234
143

$36186
24200

67
$8635-

24
$1948

5.4
$7914
21.

&

$2054
44
18.

92
107

$1050'

$105
$141
$622"

$1094
$7486
$2251
$2449

5

Farm s.

$3691

As m the report on the first survey of Oxford County, Table 1 of this report
shows that the larger Labor Incomes are made on the larger farms. This fact is
due, of course to the larger volume of business which the larger farm makes pos-
sible and to the better use which is usually made of man labor and horse laboron the larger farm. In order that the main comparative points may be studied
with greater ease a smaller table (Table I A), comprising these points only,
has been prepared. ^ o f j,

Little comment is necessary on this table, except to point to the greater
proportion of non-productive capital (buildings and machinery) on the smaller
larms, 43.o per cent, in the 21-45 acre group as compared with 29.4 per centm the group of largest farms. The greater the proportion of non-productive
capital, the greater is the overhead expense which must be overcome. It may
be seen also that man and horse labor on crops was used to considerably better
advantage on the large farms than on the small. The Crop Index does not vary



greatly, all groups being approximately average in this respect. On the large

farms, it is impossible to give the live stock the same attention as on the small,

consequently the live Stock Index is lower. But this lowering of receipts per animal
unit is more than made up in volume of business.

Table lA.

Size (Tillable acres)
21

to

45

Total Capital $7576
..| B6
..] 7.5
..I 20

28
13

. . 108

. . I 100

Per. cent. Cap. in Bldgs
Per cent. Cap. in Mach'v.
Per cent. Cap. in L. Stock
Crop ac. per man
Crop ac. per horse
Live Stock Index
Crop Index
Gross Receipts

j

$1835
Labor Hired

! $84
Labor Income I .$735

46
to

60

Labor Income on Best Farms

10

Farms
$1236

$9463
30

6.9
22
30
15

108
102

$2362
$184
$936

10
Farms

61

to

75

$12538
27

6.8
22
28
14

93
96

$2784
$352
$868

10
Farms

76
to

90

$1804 $1975

$14338
27

7.0
22
33
14

100
101

$3397
$415

$1158

10
Farms
$2695

91
to

110

$15568
26

6.3
22

36
15

101
101

$3662
$400

$1327

10

Farms
$2772

111

to

135

$19203
24

6.3
22
36
18
99
96

$4424
$670

$1440

10

Farms
$2695

136
to

160

$21241
23

5.5
22
40
17

91
100

$4970
$666

$1881

Farms
$2769

161

to

185

$24265
23

5.3
23
44
18

95

$5755
$607

$2159

5

Farms
$3192

over

185

$36186
24

5.4
22
44
18
92

107
$7486
$1094
$2449

5

Farms
$3691

There are two seeming irregularities in Table 1 (or 1 A). The
average labor income of the 61-75 acre group is .slightly smaller than the

average of the 46-60 acre group. Likewise, the average labor income of the

111-135 acre group is but very slightly larger than the average of the 91-110

acre group. A similar effect may be noticed in the labor incomes of the ten best

farms in these groups. The increase over the previous group is not as great

as increase in size of farm would seem to warrant. This same result was found in

the first survey of Oxford, and in the first survey of Dundas County to a slighter

extent. The explanation of this seeming pecularity lies in the fact that for

dairying purposes, the 61-75 acre and 111-1,35 acre farms are what might be

termed " odd-size farms.'' The nine groups of farms in Table 1 split naturally

into three divisions: —

1.

r 21 to 45 Tillable Acres.

One-man farms < 46 to 60 Tillable Acres.

(_ 61 to 75 Tillable Acres.

2.

f 76 to 90 Tillable Acres.

Two-man farms ) 91 to 110 Tillable Acres.

[ in to 135 Tillable Acres.

3.

{ 136 to 160 Tillable Acres.

Three-or-more-man farms J 1 60 to 185 Tillable Acres.

Over 185 Tillable Acres.

The 61-75 acre farm is slightly too large to be handled successfully by one

man, but is still too small to permit of an organization that will efficiently employ



two men's labor. The operator of a farm of this size, therefore, usually tries to

worry along by himself or else is forced to employ the unsatisfactory transient

or ^^lloating" labor. In consequence, we find that in both live stock and crop

production this group of farms is below the district average. Practically the

same features are found in the 111-135 acre farms. They are too large for two

men but too small to keep three men profitably employed. They employed as

much labor as did the next larger group, but their gross receipts were $546 per

farm less.

To operate one of these ^^odd-size" farms at maximum profit requires greater

managerial ability than to operate a farm of any other size. The most successful

methods of farm practice in Oxford County, as explained further on in this

bulletin, should be given very careful study, and their application to individual

conditions made wherever possible. It will be remembered, of course, that the

division of farms was based on the "tillable area^' which has already been explained.

To get back to the actual number of acres in these farms, one must refer again

to Table 1. It shows that the farms of 61-75 tillable acres are really 91

acres in extent, while the 111-135 acre group average in size 11:7 actual acres.

Although it has always been conceded by the majority of men that the

larger farm will yield more profit than the smaller, it has not been, and is not

now, possible for all men to acquire large acreages. Those who have the smaller

farms must strive, therefore, to overcome this deficiency by a better organization

of their business as it stands; they must evolve a system of farm operations

which will utilize labor to best advantage; they must carry more live stock per

acre of land, and they must use the utmost discretion in the breeding and feeding

of that live stock. In short, the smaller the acreage, the more intensive must be

the type of farming in order to secure maximum profits. Tabic 1 (or Table 1 A)
shows that certain farmers in Oxford County are working to better advantage

than their neighbors, despite the handicap of small acreage. The ten best farmers

having 21-45 tillable acres made an average labor income of $1,236, which is

more than the average farmer on the 76-90 acre farm. Likewise the ten best

farmers on the 76-90 acres of tillable land, which is the average 100-acre farm,

(see note on "Tillable Area") made an average labor income of $2,695, which

is $246 more than the average of the ten farms over 185 acres in extent. Some of

the more potent factors of success in the dairy farming business are presented

below.

INFLUE^^CE OF OROP YIELDS OX LABOH INCOME.

Table 2.

Crop Yields*

Under 81 % of average
81-90 % of average
91-100 % of average
101-110 % of average
Over 110 % of average

No. of

Farms

30
65
81
81
71

Labor
Income

$ 624
1148
1173
1435
1510

Labor Hired
per Farm

297
406
431
461
452

Crop Ac. Crop Ac.

per Man per Horse

84 14

86 15

88 15

88 15

82 15

^Crop yi«kls are based on Crop Index as explained previously in this bulletin.
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The first logical step toward increase in farm profits lies in improved cultural

methods, and thereby increased crop yields per acre. Table 2 shows that the

11 farmers in Oxford County who had crop yields of more than ten per cent,

-above the average made average labor incomes more than twice as great as those

having crop yields twenty per cent, or more below the average. The advance in

labor income in the intermediate groups is in accord with the increase in crop

yields. There was very little difference in the crop acres worked by each man
and each horse, in the different groups, and with the exception of the very

low group, practically the same amount of labor was employed. So, while it is

not within the scope of this bulletin to discuss cultural methods, it can he stated

with certainty that the man who is furthest on the road to success is the maja

who studies the latest scientific data on cultivation of the soil, drainage, fertilizers,

weeds and plant diseases and who makes the most practical application of the

knowledge so gained, to the conditions peculiar to his own farm.

The average yields of the main crops grown on 351 farms in Oxford County,

in 1918, were:

—

Hay 1,9 tons per acre. Mixed Grain 50 bus. per acre.

Oats 52 bus. per acre. Silage Corn 8.8 tons per acre.

Barley 43 bus. per acre.

GOOD LIVE STOCK AXD LABOR INCOME.

Table 3.

Quality o Live Stock* No. of Farms Labor Income Feed Bought
Labor Hired
Per Farm

Under 71 ^ of average
71-80%..

35
34
48
61
51
32
27
40

$ 14

761
948
1310
1498
1610
1872
2047

$206
140
231
233
266
296
338
422

$425
354

81-90% 425
91-100% 446
101-110% 417
111-120% 368
121-130% 549
Over 130% of average 433

*Quality of live stock is based on Live Stock Index, as explained previously in this

bulletin.

In an essentially live stock district, the greatest single factor of profit or loss

in the farming business is the quality of live stock. Poor live stock, or good live

stock poorly handled, were never known to show a balance on the proper side

of the ledger. Table 3 was prepared to show just how great an influence this

factor does exert. The farms were grouped according to Live Stock Index, which,

as previously explained, shows the percentage of receipts per ^'animal unit'^ above

or below the average for the district. The average receipts per animal unit in

the surveyed area in Oxford County, from March 1, 1918, to February 28, 1919,

was $118. 71 per cent, of $118 is $81. Hence each of the 35 farmers in the

iirst group in the table realized less than $81 per animal unit from their live stock.

Likewise each of the 40 farmers in the last or high group received more than

$153, or 130 per cent, of $118, per animal unit. The intermediate farms were

arranged in percentage groups as shown. The labor income column of the table

shows a steady increase as the quality of stock improves

—

6t as the receipts per

animal unit increase. More feed was required for the more highly productive
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«tock, as shown by the "feed bought'' column, but it was considerably more than

repaid. There was very little difference in the amount of labor required.

Although not shown in the table, it is interesting to note that each of the

four groups below 100 per cent, (or average) in receipts per animal unit, con-

tained two or more farms having ^'minus'' labor incomes, whereas no "minus"

labor incomes appeared in the four groups above the 100 per cent.

In a dairying district such as Oxford County, "quality of Live Stock" may

be interpreted as "quality of milch cows." Hence the farmer, who wishes to

increase his labor income most quickly and surely, must give strict attention and

considerable thought to the breeding and feedjng of his herd, for milk production.

COMPARATIVE EFFECTS OF GOOD CROPS AND GOOD LIVE STOCK
ON AMOUNT OF LABOR INCOME.

Table 4.

Farms With Poor Live Stock
•

Medium Live Stock Good Live Stock

Poor Crops No. of farms—39 No of farms—R6 No. of farms—20
Labor Income $449 Labor income $1335 Labor income $1398

Medium Crops No. of farms—68
Labor income $674

No. of farms—50
Labor income $1398

No. of farms—54

Labor income $1909

Good Crops No. of farms—20
Labor income $786

No. of farms—26
Labor income $1473

No. of farms—25

Labor income $2134

In studying Tables 2 and 3, it has been seen that both crop yields and receipts

per unit of live stock exert an influence on the farm profit or Labor Income.

Table 4 was prepared to determine which of these two influences was the greater.

The farms were divided first into three groups—according to whether their crop

yields were "ipoor/^ "medium'' or "good.'' Then each of these three groups was

divided into three smaller groups—according to whether the live stock was poor,

medium or good. This gave nine groups, as shown

:

39 farms with Poor Crops and Poor Stock
36 " " " " Medium "

20 " " " " Good
68 " " Medium

"

Poor
60 " " " " Medium "

54 farms with Med. Crops and Good Stock
20 •• •' Good " Poor
26 " " " " Medium "

25 " " " " Good

The groups are arranged in the table in such a manner that a comparison of

the influences of crop yields and stock returns is very simple.- To discover the

benefit of good crops over poor crops^ one must compare the three groups in each

of the vertical columns. For example, take the column headed "Toor Live Stock."

The quality of stock is exactly the same in each of the three groups in this column.

Therefore, the rise of $337 (from $449 to $786) in Labor Income must be due

to the increased yield per acre of the farm crops. In the next vertical column,

where the stock are of the same quality in each of the three groups (although better

than in the preceding vertical column), there is an increase in Labor Income of

$148, due to the influence of good corps. In the third vertical group or "Good
Live Stock" farms, the increase due to crops is $736,
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Then to determine the influence of quality of live stock, where the crop A'ield

remains constant, one mu»st study each horizontal column within itself. For ex-

ample, take the first horizontal column, which is headed ^*Poor Crops." All the

farms in this column had low crop yields, but thirty-nine had poor live stock, thirty-

six medium live stock and twenty good live stock. The advance of $949 in Labor

Income (from $449 to $1,398) was due, therefore, to higher receipts per animal

anit. In the second horizontal column, all the farms had medium crop yields, but

those who had good stock made $1,235 more than those w]io liad poor stock. Like-

wise in the "Good Crop" column, quality of live stock was responsible for an in-

crease of $1,348 (from $786 to $2,134) in Labor Income.

On making these comparisons, it will be noted that the increase due to im-

proved live stock is very much greater than that due to increased crop yields.

Again, compare the first vertical column with the top horizontal column. Each

of these columns begins with the same group, that with poor crops and poor

stock. Xow where the stock remains constant and the crop yields increase, the

Labor Income rises from $449 to $786, but where the crops remain constanr and

quality of live stock increases, the Labor Income jumps from the same figure

($449) to $1,398. The conclusion must be reached, therefore, that quality of live

stock is a more potent factor in determining farm profit than is yield per acre of

farm crops. This does not mean that cultivation, drainage, crop rotation, control

of plant diseases, etc., are things which can be neglected, but it does mean that a

dairyman may have crop yields far above average and yet show a loss on the year's

business because his crops were fed to cows which were incapable of producing milk

profitably. The dairy herd is the dairyman^s market for his grain, hay, silage

and roots. If that market be unprofitable, the more he sells through it the greater

is the loss he sustains.

THE PURE-BRED HERD SIRE.

Table 5.

Xo. of

farms
Labor
Income

Milk sold

per cow
Feed

per cow
Profit over

feed

Grade Sire 131

49
46
74

$ 961

1248
1473
1710

$ 94

117
115
187

$76

81

81

86

$18
Pure-Bred Sire, 5 years or

less 36
Pure-Bred Sire, 5-10 years
Pure-Bred Sire, over 10 years

34
51

Tables 3 and 4 have shown the value of quality of live stock in increasing

the Labor Income from the dairy farm. By '^quality'^ is meant, of course, the

ability to produce milk at a profit. As every dairyman knows, the first step in

grading up a herd for milk production is the use of a pure-bred bull from a high-

producing dairy strain. Improvement by lireeding is, naturally, a slow process,

but it is the only course open to the man who is not financially able to purchase

an entire herd of high producers. Table 5 shows the ultimate result of improve-

ment by breeding. The profit over feed from the highly graded herd is almost

three times as great as that from the herd headed by the grade or scrub sire, while

the Labor Income is almost twice as great. A most striking sidelight brought out

in this table is the large number of grade sires still in use. Of the 300 farms
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used in the tabulation, 131, or 43.6 per cent., used grade sires during 1918. The

same amount of labor and very nearly as much feed was required for these poor

quality herds as for the graded-up herds, but the net profits were much lower. The

farmer who depends upon his cows^ for more than half of his farm income has no

place for the scrub sire. Aside from the direct benefit of having the blood of a

high-producing strain in his herd, there is a secondary effect upon the farmer

liimself, when he sells his grade sire and buys a pure-bred. The man who uses a

pure-bred sire takes more individual interest in his cows and general care of his

herd than does the careless breeder. ThinS is undoubtedly the reason for such a

marked advance in milk sales per cow, Avith only five years or less of grading up,

for breeding cannot show much general effect upon the milking herd in less than

five vears.

POSSIBILITIES OF ALL-YEAR DAIRYING.

Table 6.

Summer Dairymen

—

Those selling more than
2-3 of year's milk in

summer months—April
Ito Sept. 30

Winter Dairymen

—

Those selling more than
1-3 but less than 1-2 of

year's milk in winter
months—October 1 to

March 31
Strictly Winter Dairymen

—

Those selling more than
1-2 of year's milk in

winter months—Oct. 1

to March 31

No. of

Farms

164

102

34

Labor
Income

$1111

1385

1722

Milk Sold
per Cow

$101

121

132

Feed per
Cow

$77

85

84

Profit over
Feed

$24

36

48

All-year dairying, or winter dairying as it is more commonly called, has

proven a most profitable feature of successful farm organization in Oxford County.

From exactly 300 farms a detailed statement of monthly milk sales was obtained.

This permitted of a separation of summer dair^^ng farms from those selling a large

percentage of milk during the winter months. Table 6 gives the results of the

year's operations on these different types of farms. One hundred and sixty-four

out of the 300 were found to sell more than 60 per cent., or two-thirds, of the

year's supply of milk during the summer months—April, May, June, July, August
and September. The other 136 sold more than 40 per cent., or one-third, of the

year's milk during the winter months—October, N"ovember, December, January,

February and March—and hence may be classed as *^Vinter dairymen." For the

purpose of further comparison, the winter dairymen were divided into two groups.

Thirt5^-four out of the 136 sold more than half of the year's milk during the winter

months, so they were grouped by themselves and termed ^'^Strictly Winter Dairy-

men." A glance at the table shows a steady increase in Labor Income with the

increase in proportion of milk sold during the winter. More feed per cow is re-

quired to produce winter milk, but the price received more than makes up for this
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extra cost of production. There is also another factor which has an important

bearing on winter dairying. The cow which freshens in the Fall is in the natural

flush of milk during the winter months. In the Spring, the stimulus of fresh

grass keeps up a strong flow of milk, with the result that this cow gives more milk

during the year than does the cow which fresKens in the Spring. In the latter

case the cow is nearing the end of her lactation period when winter feeding com-

mences, and it is both difficult and costly to keep up her milk flow under these

coanbined disadvantages. Oxford County is favorably situated for the production

of winter milk in that it has several markets close at hand, which can utilize the

entire supply. Oxford County dairymen, therefore, who have not already done

so, would do well to look into this phase of the business as a means of increasing

their yearly profits.

SPECIALIZATIOX—DOES IT PAY?

Table 7.

Percentage of Total Farm
Receipts from Dairy Herd

No. of

Farms
Labor
Income

Milk Sold
per Cow

Labor Hired
per Farm

Feed Bought
per Farm

Below 51 % 43
55
65
79
47

38

$ 861
1384
1485
1285
1335
986

$ 79
99
108
117
124
134

$408
445
465
394
442
409

$217
51-60% 269
61-70% 274
71-80% 276
81-90% 233
91-100% 804

"To what extent does it pay to specialize in dair}'ing?^' "Should I spend all

my energy in producing milk, or spread out my business to include some cash

crops, hogs, poultry, etc?" Such questions are being asked by practical dairymen

every day. Some men who sell practically nothing but milk from their farms are

apparently prosperous. Others who seem to sell a little of everything are appar-

ently equally prosperous. Table 7 was prepared to show the comparative results

from different degrees of specilization in Oxford County. The first group of forty-

three farms received less than half of their gross income from the dairy herd (in-

cluding both the milk sales and sales of young stock). The operators of these

farms might be classed as "mixed farmers" rather than as "dairymen.'' The second

group of fifty-five farms received from 51-60 per cent, of their gross income from

the dairy herd. The degree of specialization increases throughout the table, until

the last group is composed of thirty-eight farms which sold practically nothing

but milk and dairy live stock—dairy specialists in the strictest sense. A glance

down the "Labor Income" column shows that the best results were obtained by

those men who received between 60 and 70 per cent, of their income from their

dairy cattle and between 30 and 40 per cent, from cash crops, hogs, colts and

poultry. In other words, they were dairymen carrying profitable side lines, or it

might be said that they were "two-thirds dairyman and one-third mixed farmer.''

However, the variation in Labor Income, in the four centre groups of the table,

is so small that no absolutely definite degree of specialization can be set down as
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being the most profitable. The extent of specialization most profitable will depend

largely upon the location of the farm, its distance from the milk market and the

nature of that market. The man who sells milk to a cheese factory and gets his

daily supply of whey can certainly raise more hogs and raise them more cheaply

<han can the man who sells whole milk. A farmer whose land is particularly

adapted to the growing of some cash crop (such as wheat, clover seed, or sugar

beets), and is close to a shipping point, may find it profitable to grow a limited

acreage of this crop and buy a little more feed for his cows. The individual ability

of the farmer himself must be considered. Some men cannot get high yields from

dairy cows as profitably as can others, and high yields are essential to profitable

specialization. But Table 7 does show two things conclusively : first, that the

average man must receive at least half of his gross income from the dairy herd,

and second, that he must not go to the other extreme and neglect all side lines.

The group of ^'^strict specialists^^ made almost as low an average Labor Income as

did the group of "mixed farmers.'^ And in consideration of the fact that the 61-70

per cent, specialization group made $150 more Labor Income than any other

group of higher specialization, it may be said that this is the safest and best

oiganization for the average man.

But the argument is advanced that there are, in Oxford County, some Yery

successful dair}Tnen, who specialize to a much higher degree than 70 per cent.

Quite so; there are some who specialize to a greater degree than 80 per cent., and

do it extremely successfully. But, as stated just above, these men are born dairy

specialists. The twenty farms with the highest Labor Incomes were picked from

the last two groups in the table (over 80 per cent, specialization), and a partial

•malvsis of their business is shown below in Table 7A.

Table 7A.—Faems with Highest Labor Incomes-

Specialization.

-Over 80 Per Cent.

No. of

Farms

Average
Degree

of Speciali-

zation

Labor
Income

Milk Sold
per Cow

Labor
Hired

per Farm

Feed
Bought

per Farm

Herd
Average
Milk

No. of

Cows per
100 acres

20 88% $2596 $145 $606 $450 6100
pounds

18

That the operators of these farms were successful is proven beyond all doubt.

Their Labor Incomes averaged $2,596. They secured from their cows an average

milk yield of 6,100 pounds, which they sold for $145. They were heavily

stocked, having eighteen milch cows to the 100 acres (actual), besides the young

^'tock necessary to maintain" their herds. But these men, though successful special-

ists, did not eliminate all side lines. They specialized up to 88 per cent, of their

total business, but 12 per cent, of their revenue came from sources other than the

dairy herd—cash crops, hogs, colts, poultry, etc. In dairying, as in any other

business, specialization offers opportunity for great success, but at the same time

offers as great opportunity for unqualified failure. There were eighty-five farms

in the two groups over 80 per cent, specialization, having an average Labor Income
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of $1,186. Twenty of these farms averaged $2,596 in Labor Income. Conse-

quently, there must have been as many with very low Labor Incomes to bring the

average doAvn to $1,186. The dairyman must decide for himself, therefore, whether

his own natural ability will allow him to enter the realm of the specialist, with

it^ opportunities and at the same time its hazards, or whether he is better off on

the surer footing of average ground, where his chances of great success are fewer,

but where he is sure of being at least fairly comfortable.

XIMBER OF ACRES PER MILCH COAV FOR GREATEST PROFIT.

Table 8.

Tillable Acres per Milch No. of Labor Milk Sales Labor Hired Feed Bought
Cow Farms Income per Cow per Farm per Farm

4 or less (Average 3.8) 31 $1790 $116 $400 $313
4.1—5.0 72 1438 121 441 375
5.1—6.0 79 1413 114 386 249
6.1—7.0 63 1183 113 442 229
7.1—8.0 27 935 97 527 240

Over 8.0 (Average 9.9) 33 780 97 287 127

The young man who is just connmencing to farm, or even the older and estab-

lished dairv'man, should ask the question, "How many cows can I keep profitably

on 100 acres
^'—or 50 or 150 acres, as the case may be. Heretofore, no definite

attempt has been made to secure a proper answer to this question. Table 8 was

compiled for the purpose of finding out whether or not the dairymen of Oxford

County were stocking their farms too heavily or not. On each of 305 farms, the

number of acres in the "Tillahle Area" (see explanation near beginning of bul-

letin) was divided by the number of cows milked during the year. This gave the

number of tillable acres per milch cow. On the 305 farms, the number of tillable

acres per cow varied from less than three to more than fifteen. On the larger pro-

portion, however, the variation was from four to seven. This figure represents

acres per milch cow only. Young stock necessary to maintain the herd were not

included in the calculation. The farms were then groui>ed, according to tillable

acres per cow, into six groups, as sho\\ai in the table. A glance at the Labor

Encome column shows that the farmers of Oxford are not yet stocking too heavily

for profit. The most heavily stocked group of 31 farms made more than twice

the average Labor Income made by the most lightly stocked group of 33. The

other groups varied in Labor Income in direct accord with the rate of stocking.

The quality of cows, as evidenced by the '^'Milk Salas per Cow" column, did not

vary greatly except in the last two groups. It was not surprising to find these

two groups low in quality of cows: farmers who have as few cows as these are not

usually good dair}'men in any sense. As would be expected, the highly stocked

farms were forced to buy more feed, but this extra expenditure was well repaid.

Labor charges did not vary greatly except in the last group, in which they were low.

It may be said, therefore, that an increased rate of stocking with milch cows

will do much to increase the averao^e farmers Lahor Income.
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The conclusion drawn from Table 8 must not be confused with the conclu-

sions drawn from Table 7. Heavy stocking with milch cows does not neceissarily

mean an increase in specialization. Fifteen of the thirty-one farms in the first

group in Table 8 specialized to a degree of only 66 per cent., and made an average

Labor Income of $287 more than the other sixteen. This can be shown more

clearly in table form. (See Table 8A)

Table 8A.

—

Effect of Too Great Specialization on 31 Highly Stocked

Farms.

No. of Farms Degree of

Specialization
Labor Income

16
15

91%
66%

$1647
1934

These thirt3'-one farms are all stocked to practically the same extent^ all hav-

ing four acres or less per milch cow. As was pointed out in the discussion on

Table 7A, the dairj-man must decide upon his own degree of specialization, but

the majority in Oxford County can increase the size of their businesses by keeping

more cows.

To permit of a clearer understanding of what the number of tillable acres per

cow really means in terms of cows per farm, the following calculation is given

:

Question.—At four tillable acres per cow, how many cows may be kept on

the average lOO-acre farm?

On looking back at Table 1, it is seen that the group of 76-90 Tillable Acres

has an average actual size of 104 acres—practically the hundred-acre farm. The
average tillable area of this group is 83 acres. At four tillable acres per cow this

means approximately 21 cows per farm.

Similarly, the approximate number of cows per farm, on any size of farm

and at any rate of stocking, may be calculated. To calculate the number of cows

on a known farm at a given rate of stocking.

1. Add (a) the number of acres actually tillable, (h) one-third of the num-
ber of acres of rough pasture, and (c) one-tenth the number of acres of woods

])astured.

2. Divide the total by the "number of tillable acres per cow^^ in question.

The figure obtained will be the number of milch cows for that farm at that

rate of stocking.
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ECON^^OMY IN FARM EXPENSE.

Table 9.

Current
Expenses

Farm
Effi-

ciency

No. of

Farms
Labor
Income

Live
Stock
Index

Crop
Index

Labjr
Hired

Feed
Bought

Crop
Acres
per
Man

Animal
Units
per
Farm

Low

,

Good 26 1 $L522 98 ICO .$214 $ 76 38 21

Poor 47 524 79
1

93. 210 72

\ 1

37 20

Low Medium, Good 41 1835 108 103 303 161 34 1 25

Poor • 42 661 86 92
1

354 143 34 23

Average , . . .

.

Good 30 1997 111 102 .530 285 35 1 31

Poor 31 1 636
1

91 95 1 566 190
1

33 28

High Medium. Good 28 2221 116 104 491 374 33 30

Poor 20 636 99 100 594 298 32 23

High Good 34 2221- 129 110 635 608 30 1 31

Poor 29
1

499
1

98 102 1 565 579

i

23 ! 25

The claim is made by some farmers that success cannot be attained in the

farming business except by dint of the most rigid economy in operating expenses.

With a view to ascertaining the correctness of this contention, a tabulation was

made from 328 farms of Oxford County. The results are shown in Table 9. The
farms were divided into five groups as shown, according to the current expenses

—

low, low medium, average, high medium and high. Due allowance was made, of

course, for size of farm. A large farm necessarily requires the expenditure of

more money for running expenses than does a smaller farm. The farms were

divided according to size as in Table 1. Then, if the current expenses of a farm
were low, according to the average of the group to which it belonged, it was put

in the ^*^low** group for this tabulation. In similar manner all the groups were

sorted out. This method put farms of all sizes in each group in Table No. 9 and
caused the average size of each group to be practically the same. A subdivision

of each group was then made, according to whether the labor incomes were above

or below average. Those having a higher labor income than the average were

termed ^^good/^ and those below average were termed ^^poor."

The contention that rigid economy is the only key to success was immediately

disproven. Of the 73 farms in the low expense group, only 26 were above the

average in labor income. And on comparing the ^^good" farms of each group,

it is seen that the labor income rises steadily with the increase of farm expenses.

This is due to the fact that the added amount of labor and feed (which are

the two chief variable items of current expense), caused a steady climb in returns

from live stock and yield per acre of crops (Live Stock Index and Crop Index).
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l^evertheless, farming does pay a premium for hard work and economy. The 26-

"good^' farmers in the low expense group, with returns from live stock two per cent^

below the district average and crop yields exactly average, made an average labor

income of $1,522, whereas the average labor income of all 328 farms was $l,248v

These farmers must have had naturally productive live stock, for they could not

have fed heavily, as they carried 21 animal units per farm and yet purchased

only $76 worth of extra feed. But these men worked 38 crop acres each, and

with help for about four months only (as is indicated by the labor charge of

$214), cared for 21 units of live stock. The number of hours which they had

for recreation and pleasure were not plentiful. On the other hand, the 34 "good'^

farmers of the high expense group worked only 30 crop acres each, but they

employed labor by the year and purchased enough extra feed to keep 31 animal

units each, which gave profitable employment for their hired labor during the

winter months. Their net result, after paying for this extra labor and feed,

was a labor income of $2,221.

Of course, the quaKty of live stock is a great factor in determining whether

or not extra expense for feed and labor is profitable. The 29 "poor farmers of the

high expense group paid out nearly the same amount for these items as did the

"good^^ (and they kept only twenty-five animal units per farm instead of thirty-one),

but their live stock still yielded them two per cent, less than the district average.

On comparing the "poor" farms of the five groups it is seen that low medium or

a little below average, is the best rate of expenditure. Either very low or very

high expenditure results in low labor income. Poor quality of live stock on these

farms was undoubtedly the cause of decreased profits with either a very low or

very high expenditure for feed and labor. They were not naturally productive,

and hence when fed lightly went down to 79 per cent, of average. When fed

heavily, they were brought up to within two per cent, of average, but the extra

feed and labor required to do this proved a very poor investment. The man who
has poor stock, but yet must do the best with what he has, will find it most

profitable to be just a little sparing with feed and labor, and to spend more of his

energy on other branches of the business.

FARMS WITH " MINUS '^ LABOR INCOMES.

Table 10.

No. of

Farms
1 Labor
Income

Milk Sold
per Cow

Live Stock
Index

Crop Index
Tillable

Acres
per Cow

19
Minus
$512 $78 64 91 6.9

In the 328 farms which were used for the greater number of tabulations,

there were 19 farms from which the Labor Incomes were minus quantities. That is,

there were nineteen farmers whose net revenue, after deducting running expenses

and depreciation of buildings and machinery, did not amount to as much as 5 per

cent, interest on the capital invested. As the capital would have earned that amount
m bonds or mortgages, with no labor on the part of the farmer, it must be con-

cluded that these men worked for less than nothing—or they had "minus'^ Labor
Incomes. The reasons for this inefficiency of management varied considerably,,
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but a few outstanding features were common to all. These features are shown in

Table 10. The Crop Index was 9 per cent, below the average, but this did not

have as much effect on reducing the Labor Income as did the poor quality of cows.

(See Live Stock Lidex of only 64 and milk sales of only $78 per cow.) Their

rate of stocking with milch cows was a little below the average of that district

—

6.9 tillable acres per cow—whereas the district average was 6. These nineteen

farmers made Labor Incomes of '* minus $512 ^'—or an average of $512 less than

5 per cent, interest on their investments.

Table 10 is of value only as further proof that quality of live stock is the one

big factor in determining profit or loss on the dairy farm. Other factors have

their influence undoubtedly, but at the same time their influence is to a great

extent controlled by tlie dominant factor—the quality of Live Stock.

General Notes.

The average size of farm in the surveyed district of Oxford County is 113

acres.—actual size.

The average number of '"Tillable Acres" per farm is 93. (See explanation

of Tillable Area at front of this bulletin.)

The average number of Crop Acres per farm is 6Q.

The average Labor Income for the year ending February 28, 1919, was $1,248.

The highest Labor Income in the district was $5,134, and the lowest was

"minus" $1,065.

Six per cent, of the Labor Incomes were "minus."

The average milk sales per cow on 300 farms was $111;

The average amount of feed fed per cow on 300 farms was $80.

The average number of cows per farm was 15.

The average total investment per farm was $15,305.

The average real estate value was $9,882, or $87.50 per acre.



The Cost of Production of Milk

Out of the 328 farms used in most of the general tabulations, only 139 could

be used for the purpose of calculating cost of production of milk. Each of these

139 farms received more than 50 per cent, of its gross revenue from the sale of

milk. The other 189 farms did not receive half of their income from milk sales

alone, hence could not be considered as "milk producing'^ farms. The method
employed in calculating the cost of production of milk required that each farm

used be an essentially milk producing plant. This method differed in certain par-

ticulars from the method used in all other tabulations. For this purpose the

farmer was allowed $600 wages for the year, which amount was added to the cur-

rent expenses for the year. An extra 2 per cent, interest on investment was
allowed, making 7 per cent, altogether. As many lines of secure investment during

the year 1918 offered as high as or higher than 7 per cent., this rate was consid-

ered fair in calculating cost of production. All sources of revenue, other than

milk, were taken as '^side lines,'^ which would have the effect of lowering or raising

the cost of the main product—milk—according to whether they, in themselves,

were profitable or otherwise. This explains the necessity of rejecting all farms

which had less than 50 per cent, income from milk alone.

A concrete example will explain better than description the details of the

method :

—

Farm No. 266.

Size, 93 acres.

Number of cows, 21.

Expenses.

Milk sold, 116,992 lbs.

Total Capital, $18,214.

Revenue from Sources Other Than Milk.

Labor hired
Feed bought
Seed bought
Repairs
Taxes
Other farm expenses
Depreciation on buildings
machinery

Interest on capital

Labor of operator

and

$800 00
365 00

106 00

95 00

115 00

271 00

352 00

1,275 00
600 00

Crops sold $350 00
Increase and sales of cattle,

hogs and poultry 271 00
Eggs 75 00
Fence posts sold 5 00
Increase in feed and supplies. 53 00

Total receipts from side lines $754 00

Total expenses $3,979 00

Revenue from side lines 754 00

Cost of producing milk $3,225 00

116,992 lbs. milk cost $3,225 00

100 lbs. milk cost 2 75

Quite naturally there was, on 139 farms, a considerable amount of variation

in the cost of production, depending upon the quality of live stock and upon the

organization and management of the different farm businesses. Before going into

a study of the direct causes of these variations, a table was prepared to show the

amount of variation, and the relative number of cows per farm, where cost of pro-

duction was low and where it was high.

21
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VARIATIONS IN COST OF PRODUCTION COMPARED WITH SIZE OF
HERD.

Table 11.

Cost per cwt.

Below $2.00

$2.00—$.50
$2.50—$3.00
Over $3.00 .

No. of No. Cows
Farms Per Farm

47 20
30 17
26 17
36 13

Average Cost
Per Cwt.

$1.68
2.25
2.68
4.20

Average
Selling Price

$2.34
2.39
2.46
2.30

*Labor
Income

$1,797
1,273
973
312

Average Cost of Production on 139 farms, $2.64.

Average Selling Price on 139 farms, $2.36.

Labor Income was calculated on the same basis as in all other tabulations.

Table 11 shows that 47 farmers out of 139 produced milk during the year 1918

at less than $2 per cwt., the average of the group heing $1.68. These men were

the really efficient dairymen of the district, men with considerably more than aver-

age ability in the breeding, feeding and general care of dairy cattle. On account

of this natural ability they were able to make substantial profits for their year's

work. On the former basis of calculation—5 per cent, interest on investment and

no charge for operator's labor—their average Labor Income was $1,797.

On the other hand it cost 36 farmers, of the same 139, more than $3 per cwt.

to produce milk. Some of them were very much over the $3 mark, for the average

of the group was $4.20. On the old basis of calculation these men made an aver-

age Labor Income of $312—considerably less than $600 w^ages and an extra 2 per

cent, on investment. At an average selling price of $2.30 per cwt., they produced

milk at a loss of $1.90 per cwt., if they were to be allowed $600 wages and 7 per

cent, interest on investment.

The remaining 56 farms of the 139 ranged into two groups, 30 producing at

$2 to $2.50 per cwt., and 26 at $2.50 to $3 per cvrt. These were the men of average

ability in the handling of dairy cattle.

It will be noted that the numbers of cows per farm in the first three groups

in the table were nearly the same. In the lower group the herds were smaller but

were still fair-sized milking herds.

On noting the amount of variation in the above table, the question naturally

arises, "Just what figure can be taken to represent the cost of production of milk

on Oxford County farms?'' It cannot be said logically that the average cost of

production was more than $3 per cwt., although 36 farms out of a representative

group of 139, or 26 per cent., did not produce at less than that rate. Neither can

it be said that the cost of production was less than $2 per cwt., although 47 farmers

produced milk more cheaply than that. The figure to represent the cost of pro-

duction on the average farm must be the average of the figures for all farms.

Average Cost of Productio?^.

The average cost of production on 139 Oxford County farms, during the year

ending February 28th, 1919, was $2.64 per cwt. The average selling price was

calculated on the same basis, for the same 139 farms and during the same year.

It was found to be $2.36 per cwt.
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SOME FACTOES WHICH TEND TO EEDITCE COST OF PEODUCTION.

Following up the classification according to cost of production, and the estab-

lishing of figures to represent average cost and average selling price, a study was

made of some of the main factors in the farm business which tended toward the

lowering of cost of production, and, hence, the increasing of farm profits.

HIGH MILK YIELD PEE COW EEDUCES COST OF PEODUCTION.

Table 12.

Yield per Cow-
Herd Average

Under 4001 lbs,

4001-5000 lbs...

5001-6000 lbs...

6001-7000 lbs...

Over 7000 lbs-.

No. of Farms Cost per Cwt.

27 $3.96
35 2.55
46 2.28
20 2.15
11 2.05

As Table 12 shows, high milk yield per cow is, undoubtedly, the most potent

factor in lowering the cost of production. As the yield per cow increases, the cost

per hundredweight of milk steadily drops. With milk selling at an average price

of $2.36 per cwt. (see Table 11), the cow which produced less than 5,000 pounds

within the year could- be classed as a ^'boarder.'^ It cost her owner $2.55 or more

to get 100 pounds of milk, which he had to sell for $2.34.

Having found the great factor in reducing cost of production to be milk yield

per cow, the next logical question is, "How best can milk yield per cow be in-

creased, by feeding or breeding?'^ The following table was prepared to discover

the relative effects, on the cost of production, of increased herd production by

feeding and by breeding:

BEEEDING VS. FEEDING TO INCEEASE MILK YIELD PEE COW.

Table 13.

Farms With All-Grade Breeding or Pure-Bred
Sire Less than 5 Years

Pure-Bred Sire More than
5 Years

Feeding Low No. of Farms
Herd. Average
Cost per Cwt

....45

..4400 lbs.

.$3.08

No. of Farms
Herd Average

....31
(below $86 per cow) ..5400 lbs.

Cost per Cwt .$2.03

Feeding High No. of Farms
Herd Average
Cost per Cwt

....30

..5400 lbs.

.$3.00

No. of Farms 33
(above $86 per cow) Herd Average

Cost per Cwt
..6100 lbs.

.$2.28

Table 13 shows that both methods of increasing herd production are employed

by the Oxford County dairymen. The upper left hand group were both poor

feeders and poor breeders; consequently, their herd average was only 4,400 pounds

per cow, and their average cost of production was $3.08. The lower left hand
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group were poor breeders but liberal feeders. By feeding alone, they raised their

nerd average to 5,400 pounds per cow, at an average cost of $3 per cwt. The upper
right hand group used the other method to increase milk yield. They were sparing

feeders, but each man had used a pure-bred sire to head his herd for over five

years. In consequence, their herd average was also 5,400 pounds per cow, but
their cost of production was only $2.03 per cTvi;. The breeding method is slower

In bringing results, but it can be carried on in conjunction with the feeding method,
and a comparison of the two last mentioned groups shows its distinct advantage.

On going still further and looking at the lower right hand group, which is

composed of fanners who are good breeders and at the same time liberal feeders,

it is seen that the herd average has been raised to 6,100 pounds per cow, but the

cost per hundredweight has also been raised 25 cents per cwt., over the group

above. This would lead to the suggestion that even though the breeding of the

herd be good, it is possible to feed more than the cows can profitably convert into

milk. In order to find the "danger point" in high feeding, the 64 farms, shown
in Table 13 as having well-bred herds, were sorted into groups according to the

amount of feed fed per cow. Table 14 shows the result

:

WELL-BEED COWS CAN BE FED TOO HIGHLY FOR GEEATEST PEOFIT.

Table 14.

Feed per Cow No. of Farms Herd Average Cost per Cwt.

Below $71 15
16
20
13

5200
5600
5800
6500

$1.98
$71-$86
$87-$101

2.07
2.10

Over $101 2.55

It may be seen quite clearly that increased feeding increases both the milk

yield per cow and the cost per hundred pounds. A well-bred dairy cow will nat-

urally give a fair flow of milk, even though she be fed little more than a mainten-

ance ration. This natural flow of milk is, of course, the most cheaply produced.

As she is fed to produce more milk, so will the cost of that extra milk increase.

But so long as this extra milk can be produced at less than market price, there is

profit in producing it. In the first three groups in Table 14, where the cows were

fed less than $100 worth of feed each, the milk was produced at less than $2.36

—

the average market price for the year. (See Table 11.) But in the last group,

where the feeding was higher than $100 per cow, the cost of production was $3.55

per cwt., or more than the average selling price. Truly, these farmers raised their

average herd production to 6,500 pounds per cow, but they did not do it profitably.

The extent to which the owner of a well-bred herd may feed his cows will, of course,

depend upon the price he receives for milk, but when he passes the $100 mark he

must proceed very cautiously.
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Beekeepers are fortunate in that there are few diseases which seriously affect

the honey-bee. The diseases which do exist, however, make it essential that their

identification and treatment must be certain, if the apiarist is to avoid heavy loss.

It is true that one cannot become and remain a successful beekeeper unless the

disease? of bees are recognized, and their control understood.

Disease may not appear in the apiary for years, yet finally it may come " like

a thief in the night " and the unsuspecting apiarist who is without knowledge

of American and European foul brood, may suddenly find the whole apiary worth-

loss and almost an entire loss.

Thus far, adult bee diseases have been rarely found in Ontario and the loss has

been almost entirely through the ravages of diseases affecting the developing brood.

The brood diseases of bees are: (1) European foul brood; (2) American foul

brood; (3) Sacbrood. These diseases are prevalent over a large part of the Pro-

vince and there is no section of the Province or no apiary outside the range of one

>or all of the brood diseases.

Identification.

In the control and eradication of any disease, the first step is identification.

This is specially true of the three brood diseases of bees. To the unobservant,

these three brood diseases are very similar and a mistake in diagnosis, especially

when American foul brood is concerned, might be very serious. Before a bee-

keeper is able to detect any unnatural condition of the brood, it is necessary to

know the life history and appearance of healthy brood. Every apiarist should

.carefully study the life history chart in conjunction with Fig. 1. and be certain

that the appearance of healthy brood, in all its stages, is thoroughly fixed in the

niind^s eye.

^Average Life Cycle of the Honey Bee.

stage. Queen. Worker. Drone.
Egg 3 days 3 days 3 days
Larva 514 days 6 days eV2 days
Pupa 7 V^ days 12 days 14 1^ days
Egg to adult 16 days 21 days 24 days

* Beekeeping—E. F. Phillips.



As seen in the chart, it is three days before the eggs hatch into larvae and

the Larval stage lasts from 5J^ to 6^ days, depending upon whether the adults

are to be queens, workers or drone. It is usually during the larval stage that the

symptoms of the brood diseases are recognized, so that this stage is important to

the beekeeper. American foul brood is, however, also occasionally found in the

pupal stage.

" The egg of the bee is a small white cylindrical object about 1/16 of an

inch long, somewhat larger at one end (future head end) and slightly curved. It

is deposited on the base of the cell of the comb by the queen and is fastened in

place by a secretion."

The larva, at first very small, grows rapidly, and in a few days occupies the

whole of the base of the cell. The healthy larva before being sealed lies curled

up in the base of the cell and is of a glistening pearly white color, with the seg-

mentation of the body clearly shown. Before the larva transforms to the pupal

Fig. 1.—The honey bee: a, Egg;
1), young larva; c, old larva; d,

pupa. Three times natural size.

(U.S. Dept. of Ag. Far. Bui. 447)

stage, the cell is sealed by the nurse bees and the curled larva straightens out in

the cell preparatory to transformation to a pupa. Figure 1, a and h, shows the

egg and larval stages before sealed, c and d, the larval and pupal stage after being

sealed.

Examination of Colonies.

Although Ontario has a good Foul Brood Act and employs a number of men
during the summer for apiary inspection, it is impossible for the inspectors to

visit and examine the colonies of all the beekeepers in the Province. This being

the case, it is very necessary for every beekeeper to be able to identify the foul

broods, so that they can examine their own colonies at the right time. The best

time of the year for the examinations are first during the fruit bloom and dande^.

.lion period and second during the early part of the fall flow in August. The
reasons for the examinations at these times are, first the bees are gathering nectar,

so that robbing is very unlikely : Second, during fruit bloom and dandelion period,

disease will usually be found if the colonies have been robbing earlier in the spring,



and have secured germ laden honey. At this time also, plans can be completed for

treating the infected colonies profitably. The examination in the early fall is also

necessary, because at this period we may possibly find infected colonies which

either escaped our notice in the spring examination or have contracted disease

E'ince. If infected colonies are found, they can then be treated in the fall, and so

save the possibility of the spread of disease in the spring through robbing. Tliese

examinations refer particularly to American foul brood. In European foul brood

districts, examinations should be made during fruit bloom time and every two or

three weeks thereafter. As will be seen later, however, it is useless to repeatedly

examine colonies infected with European foul brood, unless these are properly

treated according to the directions given under the treatment for this disease.

When proceeding to examine a colony, the beekeeper should always have

the smoker well filled and emitting a dense smoke. After the preliminary

Fig. 2.—A diseased colony. Fig. 3.—A healthy colony.

smoking at the entrance and on top, the person who is examining the colonies

should always sit with back to the sun, so that there is a good light directly on

tlie combs. It is much better to shake the bees from the comb, directly into the

liive, before the comb is examined. Then if the comb is held slightly below the

level of the eyes, a glance will show whether the brood, unsealed or sealed, is

normal. The reverse side may then be examined in the same manner. Before

interchanging any frames of hrood or honey with other colonies^ a thorough in-

spection examination should he made. This also applies ivhere colonies are to he

united.

Movable Combs.

Beekeepers will see that it is impossible to examine the combs in an immov
able-frame or box-hive; therefore. moval)le-frame hives are essential if the brood

diseases are to be controlled. It is also much more profitable from the honey cro]>

standpoint, to keep bees in movable-frame hives. Every beekeeper who has bees

in immovable-frame hives should secure tlie circular on " Transferring Bees
'*

No. 27.



Loss Feom Disease.

There is an immense annual loss in colonies which die from American and

European foul brood. Besides this actual loss, it is impossible to care for an

apiary of bees, where American foul brood is present, with uniform manipulations

and management. Then again loss may ensue if the apiarist wishes to dispose

of the apiary. Besides the loss in honey which is not gathered, fruit growers and

those producing clover seed and buckwheat find their crops much reduced when

bees are absent.

Value of County Beekeepers' Associations.

The value of a County Beekeepers' Association should be very great in

assisting the beekeepers of any cdunty to control and prevent the spread of foul

broods. Where there is a spirit of unity and good will, the beekeepers of the

county are very anxious to eradicate diseases and in this way. those who are not

so well versed in either identification or control, receive valuable aid. With a

.spirit of co-operation also, it is easily possible for the beekeepers of the county to

guard each other by preventing the sale of infected apiaries and supplies, also to

see that robbing in the late winter or early spring is eliminated. The question ol;

the control and eradication of foul brood should be a part of the Constitution

and By-law? of every County Beekeepers' Association.

The Brood Diseases.

There are at present three brood diseases of bees in Ontario. They are, (1)

European foul brood, caused by the germ BaciUus pinton : {^) American foul

brood, caused by a germ Bacillus larvae; (3) Sacbrood. which is caused by a very

much smaller organism known as a " filterable virus."

European Foul Brood.

We shall consider European foul brood first, because the larvae affected with

this disease die at an earlier stage than in the case of American foul brood. Before

noting the symptoms of this disease, it might be well to state something of the

prevalence and spread of this disease. In Ontario we find European foul brood

spreading quite rapidly, and at the present time it is found in twenty-seven

counties. Every beekeeper should he thoroughly ivarned that this disease may
appear in almost any apiary in the Province luith little warning. Exactly how
European foul brood spreads in the apiary has not been determined. Its infectious

nature, however, has been proven, and once the disease appears in one colony, it

will spread through the apiary if black or hybrid bees are kept. It will be seen,

therefore, that manipulation alone has no effect on the control or eradication of

European foul brood.

The symptoms which the beekeeper will find in the brood combs, if European

foul brood is present, are clearly shown in Fig. 4.

(1) From this illustration it will be seen that the larvae affected with

European foul brood usually die before they are sealed over.

(2) In many cases the larvae die when from two to five days old and instead

of appearing a pearly white color, and in a natural curled position at the base of



the cell, many of the infected larvae begin to assume unnatural positions in the cell

as though in pain.

See figure 4, d, e, g, i, I, m and p.

(3) Together with this unnatural position, we find the color of these larvae

changing from a glistening pearly white to a slightly yellow color, deepening until

the dead larvae become a l)rownish-yellow greasy mass in various positions in the

cells.

(4) Other larvae in the same comb affected with European foul brood may
retain their spherical or curled shape and position in the base of the cell, but in-

stead of retaining the healthy pearly white color, they become a grayish-yellow

color, and the tracheae may be clearly seen. These larvae finally turn dark brown.

See Fig. 4, b, c, and q.

(5) In a few cases dead larvae may be found after being sealed, but these are

quite rare compared with the numbers found in the unsealed cells.

Fig. 4.—European Foul Brood: a, j, k, normal sealed cells; b, c, d. e, g. i. 1, m. p. q,
larvae affected by disease; /, h, n, o, dried brown larvae or scales. Three times
natural size. (U.S. Dept. Ag. Far. Bui. 442.)

(6) Another peculiarity of this disease is that drone and queen larvae mm
be affected as well as the worker larvae. This is oftentimes an aid in enabling

the beekeeper to determine that it is European foul brood present, rather than

American.

(7) If a tooth pick or twig is inserted into one of the dead larvae, which

has assumed an unnatural position, it will be found impossible to remove the

mass whole from the cell. The skin apparently decays shortly after death. This

is also an aid to the beekeeper in differentiating between European foul brood and
Sacbrood.

(8) It must be remembered that this test may not be true of those larvae

w!iich retain their spherical shape and position in the base of the cell, and which



when dead show the tracheae, as these can often be removed from the cell after

they have begun to dr}^ See Fig. 4, h^ c, li, and q.

(9) Another point which may aid in correct diagnosis is that these latter larvae

usually die a day or two earlier than those larvae which assume the unnatural

positions, and which become a brownish-yellow greasy mass.

(10) The odor from brood which has died from this disease may be very

noticeable or may be almost wholly absent. This apparently depends on whether

other bacteria are present with the Bacillus pluton, so that odor alone is not a

constant symptom for diagnosis.

In Farmers* Bulletin 9?5, U. S. A. Department of Agriculture, Dr. Phillips

states *' European foul brood is a disease of weak colonies. While at times one

may observe larvae dead of this disease in strong colonies, usually they are re-

moved before the disease can do much harm. It should be pointed out further,

that it is the colony which is failing to increase in strength in the spring which

is most seriously affected, for a small colony which is rich in young and vigorous

bees and which is increasing in strength is often able to overcome the disease.

It is, therefore, a disease of weak rather than small colonies."

" The disease is prevalent in the spring and early summer. While at times

it is observed at other periods of the year, this is not usual. Samples of

European foul brood have been received by the Bureau of Entomology in every

month of the year, but they are far more commonly received in the early part of

the active season. These samples are listed according to the date of receipt at the

bureau laboratory. The highest number is received in June and the average date

for the removal of these samples from the hives is probably a few days previous to

June 15th, perhaps June 10th. The earliest samples received are regularly those

from California, where the season opens early. There is a sudden increase in May
and June and almost as rapid a decline later. The few samples received from
October to April may be largely disregarded as they are almost without exception
dried material of unknown age.''

'* The disease disappears later in the summer unless the colony has become
io badly weakened that it can not remove the dead larvae. Such weakened
colonies usually die in winter or in a time of dearth. Colonies do not as a rule die

as a direct result of European foul brood. There may still remain some dead larvae

in the comb, showing that the bees have not been able to remove all of them, but
in any but the worst cases even these disappear. If conditions which commonly
prevail in early summer again appear, there may be a recurrence of the disease the
.-iame season.^'

'' This disappearance of the disease usually accompanies the beginning of the
noney flow. At this time, unless the colony has already reached maximum
strength, there is a rapid increase in brood-rearing and the colony increases in

strength, bringing about conditions unfavorable for the de\eJGpment of the dis-

ease. If the honey flow fails, the disease may continue, and under such condi-
tions is at its worst. It should be noted that in regions where the early honey
flows are uncertain or usually lacking, European foul brood has done the most
damage, for in years of failure the disease spreads with such rapidity that the
entire region becomes badly infected. European foul brood is rarely observed in

regions where an early honey flow is certain."

''European foul brood is an infectious disease. This was clearly shown by
the experience of beekeepers before the disease was investigated from a bacterio-
logical standpoint, and these investigations have supported the observations of the
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beekeeper. The bacteriological work has shown further, that the disease. is caused

by an organism which has never been found in any other brood disease of bees.

The cause of the disease is, therefore, a specific organism, and the disease is

entirely distinct from American foul brood. This is an important point, for

there has in the past been considerable confusion in that a few beekeepers have

claimed that one disease changes to the other. It should be made clear that the

supposition is not supported by any careful observation in the apiary, and that

it was recognized generally by beekeepers before the bacteriological investigations

were made that the diseases were distinct."

" The organism causing European foul brood does not seem from observations

in the apiary to be so difficult to eradicate as does the one causing American foul

brood. This is partially confirmed by the bacteriological observations also."

Preventive axd Coxtrol Measures eor Europeax Foul Brood.

There is no reason why European foul brood should ever cause serious trouble

to beekeepers, for it has now been shown that preventive measures can l)e taken

which will make it impossible for this disease to do serious damage in the apiary.

The preventive measures include keeping only vigorous Italian stock combined

with strong colonies and an abundance of good stores for winter. Beekeepers who
have followed this method of beekeeping have found that while there may be an

occasional colony in which European foul brood is present, it seldom becomes

serious.

Beekeepers ivho have not yet been troubled with European foul brood should

certainly accept the warnings which have been sent out from this office many times

in the past, and Italianize every colony with a good resistant strain of Italian

stock. While there may be other races or varieties of bees which are resistant, the

Italian variety has proven this resistance, and as they possess so many other good

qualities, it seems futile to experiment with other varieties. One should also re-

member that while a good strain of Italian stock may be resistant, occasional

colonies of this stock may not have this resistant quality to a sufficient degree, and

in this case these colonies should be requeened.

Where European foul brood is already present, measures should be taken to

control the disease, first by making all colonies strong, second by introduction of

vigorous Italian queens. This should be done as early as possible in the sea-

son, because, as Dr. Phillips has pointed out, European foul brood is much
more serious in the spring and early summer. When securing Italian stock,

no attention should be paid as to whether the queens are of the three-'banded or

golden variety. Color alone should play no part, but the resistance of the stock

to European foul brood should be the main consideration. It is not necessary to

destroy or disinfect combs, brood, honey or supplies where European foul brood is

concerned. At the same time it is a waste- of money to attempt to introduce

Italian stock to weak colonies when European foul brood is already present. All

weak colonies should be united so that a strong colony results and the Italian queen

introduced to the united colonies which should now be strong enough to fight the

disease.

American Foul Brood.

This disease is prevalent over a large area, and at present is found in thirty-

two counties of the Province. American foul brood differs remarkablv from



European foul brood, in that apparently it is contagious rather than infectious.

One might easily have one or two colonies in a large apiary affected with American
foul brood, and yet prevent the disease from spreading to the other colonies, if

care was used. On the other hand We find that once American foul brood ap-

pears in a colony, it has never been reported to have disappeared without treat-

ment, but gradually destroys the colony affected.

Counties with E. F. B.

1. *Carleton
2^ *Dundas
3. Durham
4. Frontenac
5, *Grenville
6. *Grey
7. *Haldimand
8. *Halton
9. Hastings

10. *Lanark
11. Leeds
1

'-> *Lennox
13. Lincoln
14. Northumberland
15. Ontario
16. Perth
17. Peterboro
18. Prescott
19. Prince Edward
20. Renfrew
21. Russell
22. Stormont
23. Victoria
24. Welland
25. Wellington
26. Wentworth
27. York

Counties w^ith A. F. B.

1. Carleton
o Dufferin
2. Dundas
4. Elgin
5. Essex
6. Grenville
7. Grey
8. Haldimand
9. Halton

10. Huron
11. Kent
12. Lambton
13. Lanark
14. Lennox
15. Lincoln
16. Muskoka
17. Middlesex
18. Norfolk
19. Northumberland
20. Ontario
21. Oxford
22. Peel
23. Perth
24. Peterboro
25. Simcoe
26. Stormont
27. Victoria
28. Waterloo
29. Welland
30. Wellington
31. Wentworth
32. York

Those marked * have E. F. B. and A. F. B.

The Symptoms of American Foul Brood.

After the colony has been opened, as previously directed, the brood combs

should be carefully examined, and if the sealed brood is healthy, the examiner will

notice a uniformity in the sha])e and color of the cappings over the l)rood cells.

This color may vary from light to deep brown, but there will be a uniform con-

vexity to the cappings which is absent w^hen American foul brood is present.

(1) If American foul brood is present, the examiner will find that here and

there, depending on the severity of the disease, in certain of the sealed cells con-

taining brood; the cappings will be slightly darker, somewhat sunken or concave,

and some cappings may be perforated.

(2) When one sees these sunken darkened or perforated cappings, one should

always remove the capping and examine the larva or pupa in the cell. See Figure

5. If healthy, the larva will be of a pearly white color or in the pupal stage as

illustrated in Figure 1. d. If the larva has died from American foul brood, it will

be found that instead of retainino- its healthv color the larva has fallen to the lower
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Fig. 5.—American Foul Brood comb, showing irregular patches of sunken cappings and
scales. The position of the comb indicates the best way to view the scales. (U.S.

Dept. of Ag. Far. Bui. 442.)

Fig. 6.—American Foul Brood: a. I), f. normal sealed cells; c, j. sunken cappings, show-
ing perforations; g. sunken capping not perforated; h, I. in. n, q, r, larvae effected

by disease; e, i, p, s, scales formed from dried-down larvae; d, o. pupae affected by
disease. Three times natural size. (U.S. Dept. Ag. Far. Bui. 442.)
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sides of the cell, and has become a yellow to coffee-brown color, and has a varnished

appearance.

(3) If the inmate of the cell has transformed to the pupal stage, it will have

the coffee-brown color, and usually the tongue will be found fastened to the top

walls of the cell. These symptoms are clearly seen in Figure 6, d and o, and

should guide the beekeeper at once to the correct diagnosis of this disease.

(-t) If a toothpick or twig is inserted into the dead larval mass, it will be

found impossible to remove it wholly from the cell, and a roplness is noticed when

the tooth pick or twig is slowly withdrawn from the dead larva. (See Fig. T.)

(5) Larvae or pupae which die from American foul brood are much more

uniform in appearance than is the case in European foul brood.

(n) In almost all cases the dead brood sinks to the two lower sides of the

cell wall, and gradually dries to a flattened dark scale. These scales adhere tightly

to the cell wall and cannot be removed without tearing the cell wall. (See Fig. 5.)

(7) These scales are very noticeable in combs in which the colonies have died

during the summer or winter, also when the colonies are badly diseased, and if

the combs are held at arm^s length, so that the beekeeper can look directly into

Pig. 7.—The ropiness of American Foul Brood. (U.S. Dept. Ag., Far. Bui. 442.)

the cells, he will notice the blackened scales covering the lower two sides of the

cell wall, extending to the back of the cell.

(8) American foul brood rarely attacks any but worker brood.

(9) There is a peculiar and constant odor where American foul brood exists

which has been likened to that of a poor quality glue. Once identified, this odor

will always guide the beekeeper in diagnosis.

Methods of Spread.

American foul brood is spread by robbing, by the use of combs and honey
from infected colonies, also by the use of infected second-hand or used apiary ap-

paratus, and to some extent possibly, if bees become disorganized and enter the

wrong hives. It will, therefore, be seen that the beekeeper can take preventive

measures in his own apiary which w^ill prevent the spread of American foul brood.

Zn all manipulations ivhicli call for the exchange of comhs of brood, honey or

empty combs from one colony to another, the beekeeper should be certain ihev.

is no American foul brood present in the colonies so manipulated.

American foul brood is spread to an alarming degree in the late winter or

early spring. Infected colonies weaken or die, and bees from other colonies rob

the germ laden honey. Beeheepers should have all colony entrances much
reduced during thi^ period and should also be certain that all colonies are alive.

Remove all hives from ivhich the bees have died to a bee-tight place before the
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bees begin- to fly in the spring. This is a very necessary precaution in districts

where American foul brood is prevalent. Drawn combs should always be kept

where bees cannot gain access to them.

Treatment of Ameiucax Foul Brood.

As mentioned earlier, so far as is known, once American foul brood appears

in a colony it does not disappear unless the colony is treated. It is true that if the

infection is slight, it may take two or three years to destroy the colony. The bee-

keeper should remember, however, that while this is taking place, the infected

(?olony is a source of danger to all healthy colonies within a radius of two or three

miles, if the honey from this colony should be robbed by other bees.

To summarize, the treatment luay be said to consist of the removal and

separation of the bees from the contents of the infected hive. The procedure is

a? follows

:

(1) A new or clean hive is made ready with all but one of the frames con-

taining full sheets of foundation.

(2) To these should be added one dry drawn coml), one in which ]io t)rood

has ])een reared preferred.

(3) 2 his dry drawn comb is placed in the centre of the newly prepared hive,

and left until twelve hours after treatment, ivhen it is removed and burned, and

replaced with a full frame of foundfAtien.

(4) Together with this prepared hive, the beekeeper should have an empty

hive complete with cover.

(5) After the infected colony has been smoked slightly, it is removed from

its stand, and the newly prepared hive, containing the one dry drawn comb and

full sheets of foundation, is placed on the stand now vacant.

(6) In front of this hive the beekeeper should spread a newspaper weighted

down at the corners with stones.

(7) The next step is to transfer all the bees from the infected combs into

the newly prepared hive, and this is done by shaking the bees from the infected

comb on to the newspaper in front of the clean hive. If necessary a wing or

feather can be used to aid the beekeeper in brushing the bees from the infected

combs, or the bees can be. shaken into a hive-body over the clean hive.

(8) The infected combs should then be placed in the empty hive which

is near by and kept covered.

(9) After the bees have been shaken from the infected combs, the beekeeper

should dig a hole and burn the infected combs and wing or feather. By this time

the bees will have entered the clean hive. The paper on which the bees were -haken

should also be burned.

(10) Twelve hours after the colony has been treated, the dry drawn comb,

which was placed in the centre of the clean hive, should be removed and burned, a

full frame of foundation tailing its place. It will be found that the bees have

stored in the comb, honey which was carried from the infected hive. This is the

object of using the dry drawn comb.

(11) It is not necessary to destroy cover, hive-body or bottom board, as the

inside surface of these can be slightly scorched, and they are then fit for further

use.

It will be seen that no mention has been made of saving the brood or honey

from the infected colonv. and we do not advocate that this be done, as it has meant
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the reeurieiice of the disease in many cases. Where there are a good many slightly

infected colonies and an abundance of brood, if the beekeeper will take precau-

tions to see iltat all robbing is avoided, it is possible to save this brood by placing

two or three liive-bodies filled with frames of brood over a slightly infected colony

which can be treated tivo weeks later. Tlie beekeeper should remember, however,

thai if this is done, and the colonies already treated, or other healthy colonies, rob

the colony on which the brood is placed, infection will spread.

Many beekeepers who find an occasional colony aifected with American fonl

brood, prefer to take no chances, but suffocate the bees and then burn the dead

bees and conteiits of the hive. This is a sure cure.

Where the beekeepers have a large number of colonies infected with American

foul brood, the situation is somewhat different, and in this case it might be

economical to render the combs into bees-wax. . Even then it would be unwise to

Fig. 8.—A Bad Case of American Foul Brood.— {Gleanings in Bee Culture.)

attempt to do this, unless the beekeeper could be quite certain that these infected

combs and honey could be stored in an absolutely bee-tight place. Unless this

can be done, the saving of the brood and combs might be a costly procedure to the

beekeeper.

Time for Teeatment.

As robbing is very serious where American foul brood is concerned, the bee-

keeper will at once see that treatment must be completed during a honey flow.

If the colonies are badly infected and weak, it is much better to unite two or more

diseased colonies, ten days to two weeks before treatment. This is done in the

evening by simply placing the two brood-chaml)ers together with a sheet of news-

paper between, and allowing the bees the lower entrance only. No notice need be

taken of the queens, as one will usually survive.

Where the colony is badly infected, it will often pay the beekeeper to treat

the colonv during^ the fruit bloom and dandelion flow, and then if necessarv feed
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a thin syrup between this flow and the main flow from clover. On the other hand

if the infection in the colony is slight, then it will pay to wait until the main flow

commences, so that as much as possible of the early brood can emerge. From this

the beekeeper can judge as to the best time for treatment.

If only a small percentage of the colonies in the apiary are to be treated, it

is much safer to defer the treatment until evening when the bees are not flying.

If tlie majority of the colonies have to be treated, then the treatment for all

should be completed in one day.

Precautions should be taken to see that the bees from the infected colonies,

which are being treated, do not drift to near-by healthy colonies. If other healthy

colonies are near and the treatment is completed in the evening, the entrances of

these colonies should be closed with screen until the treatment is completed.

If colonies are found with American foul brood in the fall of the year, and

the beekeeper has solid combs of honey from other healthy colonies, it is an easy

matter to treat these infected colonies. At the close of the brood-rearing early in

October and while still warm enough for bees to fly, the treatment should be

completed.

Eemove the infected colony from its stand and place a new or clean hive, con-

taining sealed frames of honey, in its stead. Noav shake the bees from the in-

fected hive as outlined in the earlier treatment. Eemove and burn the infected

combs and honey and scorch out the hive. By doing this, the beekeeper will often-

times eliminate a chance for the disease to spread in the spring of the year through

robbing and the treated colony will be in shape to prepare for the main flow

without hindrance. In all cases where American foul brood is being treated,

robbing must be avoided.

DlSIXFECTAXTS AXD GERMICIDES.

So far as is known there is no disinfectant or germicide on the market to-day

which will eradicate American foul brood from the combs, so that beekeepers are

wasting time to attempt to treat infected colonies by other than the removal of

the infected material. Beekeepers who attempt the use of disinfectants or germi-

cides for the eradication of American foul brood, are a source of danger, not only

to themselves, but to their neighbors. To be on the safe side, all combs used in

connection with a colony infected with American foul brood, should be rendered

into wax, or burned, and the bees given full sheets of foundation.

Sacbrood.

" Sacbrood is an infectious disease of the brood of bees caused by an infecting

agent so small, or of such a nature that it will pass through the pores of a

Berkefeld filter." (White. U. 8. Department of Agriculture Bureau of Ent., Cir.

No. 169.)

Sacbrood, with rare exceptions, has not proven a serious menace to the bee-

keepers in Ontario. It is important because its symptoms are similar to American

and European foul brood to the inexperienced beekeeper. For this reason, all who
keep bees should be sure that they can identify Sacbrood, so that there can be no

danger of a wrong diagnosis.
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Symptoms of Sacbrood.

(1) When Sacbrood is present in a colony, the infected larvae may be found

in both unsealed and sealed cells in the brood frames.

(2) The dead larvae in the unsealed cells, however, are not found in the

unnatural positions in which we find larvae which die from European foul brood.

(3) The dead larvae are usually found straightened out in the cell and from

a light yellow to a dark l)rown color.

(4:) If a toothpick or twig is inserted carefully into the cells, the dead larvae

can be entirely removed, and resemble a tiny sack, contents of which are watery.

(5) In the case of Sacbrood. the skin apparently does not decay for some

time, and it is this fact which makes it possible to remove the larvae whole from

the cells.

(6) There is very little, if any, odor in brood which has died from Sacbrood.

(7) Sacbrood, however, is similar to European foul brood, in that queen

and drone larvae may 1)e effected as well as the worker larvae.

(8) The coffee-brown color and ropiness which we fi]id in American foul

brood is absent in Sacbrood. As the workers remove the dead Sacbrood larvae,

there are no scales. These differences aid in distinguishing Sacbrood from

American foul brood.

Control. Measures for Sacbrood.

If vigorous queens are kept and good beekeeping methods are practised, Sac-

brood rarely needs any other treatment. Where it is present sufficient to weaken

the colony, a new queen should be introduced. If the beekeeper is certain that

his diagnosis is correct, the disease should disappear soon after the new queen has

been introduced. Sacbrood is contagious.

Brood Diseases From Other Causes.

Sometimes brood dies from causes other than the three brood diseases. It is

well for the beekeeper to identify, whenever possible, the cause of death, so that

if American foul brood is absent, the combs may be used again. In the spring of

the year, the beekeeper will often find dead brood in the combs of colonies which

died during late winter or early spring. If the brood died through being chilled.

(1) It will be found in rather a compact sphere; (2) On uncapping one of the

sealed cells, the inmate will often be found in the pupal stage, and dark in color;

(3) In all cases the dead brood can be easily removed from the cell.

This unnatural brood-rearing may be caused through the bees having to

generate an excessive amount of heat, because of the smallness of the cluster or

from undue excitement. If the beekeeper is sure there are no scales of American

foul brood, these combs are fit for further use. Usually where colonies have

died fromvAmerican foul brood, if there are any sealed cells they are not in a com-

pact sphere, but are scattered over the combs. Scales are also present.

Between honey flows colonies often become very short of stores and will then

uncap healthy brood, eat a part of the inmate of the cell and carry some of the

brood to the outside of the hive. In this case it is easy for the beekeeper to know
that there is no disease present, because the remains of the brood will be a healthy

color, and the lack of honey in the hive aids in making diagnosis. There will also

be a lack of the symptoms of the brood diseases.
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AA'liL']] a colony becomes hopelessly queenless, fertile or laying workers lay

i}ggs in worker cells, which develop into small drones. This brood is scattered

over the comb, and if the weakened colony should die at this time, the beekeeper

might believe American foul brood to be the cause. On uncapping the sealed

cells, however, the dead brood is found to be easily removed from the cells. The

cappings are also raised more than normal, owing to the fact that the drone has

developed in a worker cell. The capped cells resemble the nose of a bullet. The

final test is the absence of scales which proves there is no American foul brood

present.

American foul hrood may be .present in colonies which have died as a result

of some other cause. This means that the examination of the hrood combs must

he tlioroiifjJi in all cases.

Adult Bee Diseases.

Thus far the Ontario beekeepers have not been troubled seriously with dis-

eases u[' the adult bees, with the exception of dysentery. There are, how^ever, a

few adult bee diseases known, and in some countries these diseases have done

serious damasre.

Isle oe Wight Disease.

"During the last few years many apiaries in England have been ruined by

the Isle of Wight Disease. As yet no satisfactory treatment has been discovered.

Although it is not known to be in Ontario, it is frequently discussed, and the

many inquiries received concerning its nature and symptoms warrant a brief ac-

count being inserted in this bulletin.'^

'' The following is taken from leaflet No. 253, issued l)y the Board of Agri-

culture and Fisheries, 4 Whitehall Place, London, England:

Symptoms

:

1. The first symptom noticed is a disinclination of the bees to work. They

% about aimlessly and do not gather stores.

2. A little later they lose their power of flight and are unable to travel more

than a few yards without alighting:

3. As the disease progresses the bees are unable to fly more than a few feet,

when they drop and crawl about the ground. They may be seen crawling up grass

stems or other upright objects, such as the supports of the hive. ])ut they soon

fall down and die. Towards night some may be seen gathered in groups, but they

usually die before morning.

4. The abdomen or hinder part of the body is often swollen. And the extreme

segments or rings droop and are bent underneath the rest of the body.

5. The wings often appear to be disconnected, the upper wings lying flat

about the body, while the lower wings stand out from the body as in flight. Some-

times the legs seem afl'ected, and the bees stagger along in their attempt to walk.

6. Finally the whole colony of workers is found massed together in front of

the hive or on the ground, except a few which are found crowded around the queen.

7. The field bees are always the first affected. The queen and the brood are

not attacked, though " chilled brood " often appears subsequently, owing to there

being insufficient bees to keep the hive warm.^^
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Paralysis or Disappearing Disease.

Whether these two are the same dise'ase'is not known." In both eases 'th-e^ adult

bees act very much as in the case of the Isle of Wight disease. Often the bees

in one or two colonies in the apiary are affected, and in a few days, although the

colonies are weakened, the disease seems to disappear. This malady appears

mostly in the spring of the year, and often during or shortly after a spell of

bad weather. Strong colonies and vigorous qaeens are the treatment recommended.

Little is actuallv known about the cause of this trouble.

Dysentery.

Properly speaking, dysentery cannot be classed as a disease, because so far as

is known, the trouble is due to the bees retaining faeces in the intestines for an

unnatural period, or from consuming poor quality winter stores, which contain

a large percentage of indigestible matter.

It is known that bees normally retain the indigestible portions of the food,

consumed during winter, in the intestines. If, therefore, the winter is longer

than normal, or the winter stores are of poor quality and contain a large amount
of indigestible matter, dysentery usually results. The faeces are then voided in-

side the hive, unless the bees are wintered outside and there are frequent flights

during tlie winter months. Dysentery may also be brought about by unduly

exciting a colony during the winter period. The beekeeper can always tell when
a colony has died from the effects of dysentery, because the combs, frames and
inside of the hive are badly stained, as the bees void the faeces inside. The odor

is also quite noticeable and consistent.

The combs from a colony which has died from dysentery, may be used over

strong colonies later in the season, when they will be cleaned. The wood-work,

however, should be thoroughly scraped ])y the beekeeper before giving these combs
to the strong colonies. . .

If colonies suffer seriously from dysentery during the winter and survive till

spring, they may then dwindle rapidly, because of their weakened vitality, and the

colony may die in April or May.

When heavy brood-rearing is continued late in the fall, owing to the season

or late introduction of young queens, and the young bees do not secure a flight

before going into winter quarters, dysentery will develop. This is more noticeable

and prevalent in cellar wintered bees.

Eemedies for Dysentery.

If the beekeeper will see that the bees winter on good quality and thoroughly
ripened honey and there is no excessive excitement during the winter period, dy-
sentery is seldom troublesome. Many beekeepers feed each colony ten to fifteen

pounds of sugar syrup for actual winter consumption. This is good practice where
the quality of honey is uncertain and dysentery appears regularly.
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Pests of the Apiary.

Besides the brood diseases ef bees, there are a few pests which may do con-

siderable damage in the apiary and apiar}- supplies, unless preparations are made
to control them.

The most important of these is undoubtedly the Bee-moth or Wax-moth,

Galleria meUoneUa L, The larvae of this moth work in the combs, and when

present, will destroy drawn combs very rapidly. These larvae have a preference

for brood combs, and in a month or two, if not checked, they will destroy thou-

sands of combs. Practically all beekeepers are acquainted with the adults, which

Pig. 9.—Work of the Bee-Moth larvae.

mass of webs.
Combs a

are often found either inside the hives, from which the bees have died, or in weak

colonies. ^Professor F. B. Paddock gives the following description of the moths:

Adult Bee-moth.

Description.

" Although very familiar to many beekeepers, the bee-moth is yet not definitely

known to many who should be acquainted with it in order that they might more readily
combat it. Having been a pest for such a long time, it is remarkable that more bee-

keepers are not acquainted -with this pest of the apiary. Perhaps the reason that these

moths are not more commonly known is due to the fact that they are seldom to be seen

on the wing, except at dusk, unless frightened from their hiding places."
" The adult bee-moth is about five-eighths of an inch (fifteen millimeters) in length,

with a wing expanse of about one and one-quarter inches (thirty to thirty-two milli-

*Bulletin No. 231. " The Bee-moth or Wax-worm," Texas Agricultural Station.
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meters. The moth with its wings folded appears ashy gray in color but the back third

of each front wing is bronze colored. This wing is thickly covered with fine scales

which rub off easily when the moth is touched. On the outer and rear margins of the

forewing is a scanty row of short hairs. The hind wings are uniform in color, usually

gray, with traces of a few black lines extending from the outer margin inward toward

the base; on the outer and rear margins is a thick fringe of hairs on which is a dark

line running parallel with the border of the wing. The body is brown, the shade varying

with a covering of scales. These scales rub off easily and are not always present on the

older moths. The male is slightly smaller than the female. A difference between the

sexes is noticed in the forewing, which in the case of the male is deeply scalloped on the

outer margin. This scallop carries a heavy fringe of hairs, almost black in color.

Another difference is in the mouth parts, the palpi of the male being rudimentary."

In the north this pest does very little damage during the winter, unless the

combs are stored in a warm place. From May until October they are active, and

it is during the summer months that the damage is done. Their presence is

known to the beekeeper by finding the adult moths or the larvae working in the

combs. *Professor Paddock describes the larvae as follows

:

The Larva of the BEE-isiOTfi. -

Description.

"When first hatched the young larva (worm) is only one to three millimeters
(1-25 to % of an inch) in length. They have a dirty white waxy color. The head is

slightly yellow and smaller than the prothoracic segment, which is decidedly prominent.
The true or thoracic legs are especially well developed and the pro-legs or abdominal
legs are not apparent when the larva is first hatched, and only appear normal when the
larva is about three days old."

The larvae when fully grown are % to 1 inch in length. These larvae work along

the mid-rib of the comb, spinning a webbed tunnel as they proceed. If the infested

combs are held up to the light their presence is easily seen. Quite often, too, the bee-

keeper will find the cappings of the sealed brood removed, and the webs of the bee-moth
larvae showing. If these webs are removed, quite often the bee-moth larvae can be seen

trying to escape. The damage to strong colonies is negligible, as the number of these

pests will be controlled by the colony. In the case of strong Italian colonies, they are

rarely found, but quite often where black bees are kept, a few of these bee-moth larvae

can be found.

Wherever the beekeeper finds more than a few of either the adults or larvae

of the bee-moth present, it is certain that the colony is either very weak, queenless,

or diseased.

Eemedies.

Where the pest is found in living colonies, no remedy is necessary if the col-

onies are strong.' Where the colonies are weak, the beekeeper should remove as

many of the bee-moth larvae as possible, and then strengthen the colonies. In

the combs from which the bees have died, and where they are badly infested, it

is a good plan to close the hive tightly and burn the contents.

Where the combs are not too badly infested, as in the case of super combs,

and the beekeeper wishes to save these, Carbon bisulphide is recommended f(3t this

purpose. *The following tables by Professor Paddock will enable the beekeeper

to gage the correct amount:

Bulletin 231, "The Bee-moth or Wax-worm," Texas Agricultural Sta.



20

Amount of carbon bisulphide to use in fumigating ten frame shallow
supers for the waxworm.

Number of shallow Cu. ft. contained Amount of liquid
supers in the tier. in tier. bisulphide required.

2 1 . 74 ^2 ounce
3 2.61 Va ounce
4 3.48 % ounce
5 4 . 35 1. ounce
6 5.22 1 14 ounce
7 6 . 09 11/2 ounce
8 6 . 96 1% ounce
9 7.83 2 ounces

10 8.70 214 ounces
11 9.57 214 ounces
12 10.44 • 2% ounces

Amount of carbon bisulphide to use in fumigating ten-frame hive-

bodies for the waxworm.

Number of bodies Cu. ft. contained Amount of liquid bisul-

in the tier. in tier. phide required.

2 2 . 90 2^ ounce
3 4.35 1 ounce
4 5.90 1 1/3 ounce
5 7.25 IV3 ounce
6 8.70 2 ounces
7 10 . 15 2% ounces
8 11.60 22^ ounces

'' For eight-frame supers and hive-bodies, use eighty per cent, as much bisul-

phide as is given in the foregoing tables for the corresponding number of supers

on bodies.'^

" All fumigation should be allowed to continue for at least twelve hours."

When the beekeeper is using carbon bisulphide it must be remembered that

the gas froha this liquid is heavier than air, so that the bisulphide is always placed

in a vessel inside an empty super on top of the tier of supers. Another vei}'

important point is to see that these tiers of supers are air tight as possible, or the

fumes will escape before the}- have killed all the pests. They can be made air tight

by pasting a strip of paper around the supers, so that the gas will not escape between

the supers.

Carbon bisulphide is very inflammable, and when this is being used, the bee-

keeper must be very careful that no light is near, or an explosion will follow. It

is also well not to breathe any more of the gas than possible, as it will soon cause

a headache and sickness if much is inhaled. Professor Paddock states that carbon

bisulphide will not injure the eggs of the bee-moth, so that the beekeeper should

fumigate the combs twice, the second time one month after the first fumigation.

With the second fumigation, all that is necessary is to uncover the empty super

on top of tier of supers of combs, and pour more carbon bisulphide into the dish,

without disturbing the supers. Beekeepers should be very careful not to leave

combs scattered around in the apiary in the summer. Once the bee-moth secures

a hold in the .apiary, it will remain for a long period, ready at any time to destroy

,combs which it may find.

Mice.

Mice are seldom troublesome in the apiary during the summer. At that period

of the year they do most damage to drawn-combs if these are stored where the mice

have access to them. It is always well for the beekeeper when storing supers of
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drawn-combs to place metal covers or queen excluders below and on top of the

tiers of supers.

If the entrances of colonies, wintered outside or in the cellar, during the

winter months are large enough for mice to enter, the beekeeper may lose several

colonies. The mice will nest in the. combs, and so disturb the colonies as to

weaken them materially, if not destroy them entirely. For outdoor wintered

colonies, entrances should never be deeper than 3/8 of an inch. Where bees are

wintered in the cellar, the beekeeper should take precautions by having traps and

poison in the cellar.

Skunks, Etc.

Occasionally beekeepers are troubled by skunks. It is said that the skunks

will visit one hive night after night, and in some cases will weaken the colony so

that it is useless, and may be destroyed. Where these are present, it is an easy

matter to dispose of these pests.

Beekeepers in other countries are troubled with numerous other pests includ-

ing robber flies, dragon flies, wasps and birds, but in Ontario these latter pests are

seldom numerous enough to cause damage.

Precautions.

1. Never buy colonies' of bees unless examined and guaranteed free from

American and European foul brood. Consult the Provincial iVpiarist, O.A.C.,

Guelph.

2. If drawn combs, irrespective of age, are purchased with used apiary sup-

plies, they should be rendered into beeswax, unless positive no American foul brood

existed in the apiary from which they came.

3. Beware of robbing in early spring. Remove all hives from which the bees

have died, to a bee-tight place. Do not use the combs if American foul brood is

present. Look for the scales.

4. When treating colonies for American foul brood, be careful not to scatter

honey from the infected colony. Always treat during a honey flow. Burn or

care for all infected combs and honey or the treatment will be useless.

5. Since honey is one means of transmitting American foul brood it should

not be fed to bees, unless its origin and freedom from the germs of American foul

brood is known. When in doubt, feed sugar syrup.

6. Both American and European foul brood may occur in the same comb.

Make sure your diagnosis is correct.

7. When locating an apiary, locate at least three miles from any other extensive

apiary. This means more honey for you and a square deal to the other apiarist.

The Bee Diseases Act.

The diseases of bees, besides being a serious loss to the beekeepers, are causing

enormous losses to the country at large. The honey bee has long been acknowledged

one of the best pollen distributors that visit the fruit trees, and later flowering

bushes that are profitably cultivated for the production of their fruit. They
are of equal importance in the production of clover seed and buckwheat. Further-

more, since the apiarist has no means of controlliDg the flight of his bees, nor

that of his neighbors, these diseases cannot be cured unless the beekeepers work
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tofrether, and to organize and assist the beekeepers to work together the Ontario
Dei)artment of Agriculture is conducting a very strenuous educational campaign.

The following is a copy of the Act:

An Act for the Prevention of Diseases Among Bees.

1. This Act may be known as The Foul Brood Act.

2.— (1) The Lieutenant-Governor in Council, upon the recommendation of the Min-
ister of Agriculture, may from time to time appoint one or more Inspectors of Apiaries
to enforce this Act.

(2) The Inspector shall, if so required, produce the certificate of his appointment
on entering upon any premises in the discharge of his duties.

(3) The remuneration to be paid to aji Inspector under this Act shall be deter-

mined by order of the Lieutenant-Governor in Council, and shall be payable out of any
sum appropriated by the Legislature for the enforcement of this Act.

3.— (1) The Inspector shall whenever so directed by the Minister, visit any local-

ity in Ontario and examine any apary to which the Minister directs him, for tlie pur-
pose of ascertaining if any infectious or contagious disease of bees exists in such
apiary.

(2) If the Inspector finds that foul brood exists in a virulent or malignant type

he shall order all colonies of bees so affected, together with the hives occupied by
them, and the contents of such hives and all tainted appurtenances that cannot be
disinfected to be immediately destroyed by fire under his personal direction and
superintendence.

(3) Where the inspector, who shall be the sole judge thereof, finds that an infec-

tious or contagious disease, not being foul brood of a virulent or malignant type,

exists among the bees he shall give notice in writing to the bee-keeper instructing him
as to the treatment of such disease and stating the time within which such treatment
shall be given, and if at the expiration of such time the diseased colonies have not

been treated by the bee-keeper in accordance with the notice, the same may be
treated by the Inspector and the bee-keeper shall be liable to the Inspector for all ex-

penses incurred in such treatment.

4. The Inspector may order the owner or possessor of any bees dwelling in box or

immovable frame hives to transfer them to movable frame hives within a specified time,

and in default the Inspector may destroy, or order the destruction of such hives and
the bees dwelling therein.

5.— (1) Where infectious or contagious disease exists in an apiary the owner or

possessor thereof shall not sell, barter, give away or remove from the premises any
bees or used apairy appliances or apparatus until he has secured a certificate from the

provincial apiarist that such bees, used apiary appliances or apparatus have been
properly disinfected and are free from disease.

(2) Bees or used apiary appliances or apparatus shall not be imported into Ontario
from any other Province in Canada of from any State in the United States of America
unless accompanied by a certificate from a provincial or state officer certifying that

such bees, used apiary appliances or apparatus are free from any infectious or con-

tagious disease, but this shall not apply to the importation into Ontario of bees apart

from combs.

(3) Every person who contravenes the provisions of subsection 1 or of subsection

2 of this section shall be guilty of an offence and shall incur a penalty of not less

than $50 nor more than $100.

6. Any person whose bees have been destroyed or treated for foul brood, who sells

or offers for sale any bees, hives or appurtenances of any kind, after such destruction

or treatment, and before being authorized by the Inspector so to do or who exposes in

his bee-yard, or elsewhere, any infected comb, honey or other infected thing, or conceals

the fact that said disease exists among his bees, shall incur a penalty of not less than

$20 and not more than $50, or he may be imprisoned for a term not exceeding two
months.

7. Any owner or possessor of bees who refuses to allow the Inspector to freely

examine bees, or the premises on which they are kept, or who refuses to destroy the

infected bees and appurtenances, or to permit them to be destroyed when so directed by

the Inspector, shall, on the complaint of the Inspector, incur a penalty of not less than

$25 and not more than $50 for the first offence, and not less than $50 and not more than
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$100 for the second and any subsequent offence, and the convicting Justice shall by the
conviction order the said owner or possessor forthwith to carry out the directions of
the Inspector.

8. Where such owner or possessor of bees disobeys the directions of the said Inspec-
tor, or offers resistance or obstructs him. a Justice of the Peace may, upon the com-
plaint of the Inspector, cause a sufficient number of special constables to be sworn in,

who shall under the directions of the Inspector, proceed to the premises of such owner
or possessor and assist the Inspector to seize all the diseased colonies and infected
appurtenances and burn them forthwith, and if necessary the Inspector or constables
may arrest the owner or possessor and bring him before a Justice of the Peace to be
dealt with according to the provisions of the preceding section.

9. Before proceeding against any person before a Justice of the Peace, the Inspector
shall read over to such person the provisions of this Act or shall cause a copy thereof
to be delivered to him.

10. Every owner or possessor of bees, and any other person who is aware of the
existence of foul brood either in his own apiary or elsewhere shall immediately notify

the Minister of the existence of such disease, and in default of so doing shall incur a
penalty of $5.

11. Each Inspector shall report to the Minister as to the inspection of any apiary
in such form and manner as the Minister may direct, and all reports shall be filed in

the Department of Agriculture, and shall be made public as the Minister may direct

or upon order of the Assembly.

12. The Ontario Summary Convictions Act shall apply to all prosecutions for of-

fences against this Act.

13. The Act passed in the 6th year of the reign of His late Majesty King Edward
the Seventh, and section 27 of the Act passed in the 10th year of the said reign,

chaptered 26, are repealed.

Inspectors' Duties.

It will be seen by Sec. 3 that it is an inspector's duty to work under the

direction of the Minister of Agriculture or the one lie may appoint to administer

the Act. Where foul brood is found he is to destroy by fire the worst cases,

especially where the beekeeper is not making a successful effort to cure.

Transfekrixg Bees.

Aside from the standpoint of disease, bees should not be kept in box hives as-

described in section 4. All modern methods of management demand that the

combs be Imilt in movable frames. It is as impossible to tell the condition of

the brood, the queen or the honey, inside the hive simply by glancing at the

entrance, as it is to read a book without opening the covers. Many methods are

used to transfer bees from box to movable frame hives. [See Circular No. '27.]

Disposing of Bees or Appliances.

Section 5 puts a heavy penalty on disposing of diseased bees or appliances in

any way, and, according to Section 6, persons whose bees have been treated or

destroyed for disease shall not dispose of any bees or appliances whatever without

permission for the inspector, or expose in the apiary or elsewhere any infected

material or honey on penalty of fine or imprisonment.

Information Concerning Location of Disease.

Sections 7, 8 and 9 give inspectors power to act. Section 10 requires every

])erson who is aware of the existence of foul brood to report the same to the

Minister of Agriculture, and Section 11 requires the inspectors to report on all

their work to the same authority.
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During the summer of 1919 the Co-operation and Markets Branch of the

Ontario Department of Agriculture endeavoured to make a limited survey of

Motor Trucking in Rural Ontario. For this purpose a list of some 400 truck

owners operating in the rural districts was obtained from the agricultural repre-

sentatives and from the Ontario Motor License Department. To these owners the

following questionnaire was issued:

1. Outline the conditions which led you to believe a truck would pay.

2. Has the operation of your truck so far met your expectations?

3. Size and cost of your truck. How much do you use it?

4. If you have any records of use and cost of operation give summary of same.

1



5. If you have kept records in detail, give:—
Season's total mileage,

" tonnage.
" " gasoline.
" " grease.

mileage per gallon of gasoline used.
Usual rate of speed per hour.
Tire mileage.
Total cost of repairs.

Season's cost of repairs per mile.

Wages paid or credited to motor truck driver.

Allowance for depreciation.
Insurance.
Taxes, etc.

The meagre response to this questionnaire indicated that few owners were able

to easily answer these general questions. It was decided, therefore, to interview a

number of owners, and the previous impression was confirmed that usually the

owners or operators of trucks in Ontario know very little as to the actual cost of

operation. A detailed study was continued during the summer. Trips were

made with farmer-owned trucks and with trucks operated by transport companies.

In many instances, much valuable information was obtained by requesting

the operators to complete the following daily report card:

Driver's Daily Report Card

Date 191
Truck No

OuTnou^'D.

Leave at A.M.
P.M.

Arrive at A.M.
P.M.

Inbound.
Leave at A.M.

P.M.
'-"^ Arrive at A.M.

P.M.
Total mile-:' ge for day
Total load outbound lbs.

Total load inbound lbs.

No. of delivery or pick-up stops
Hours with helper cost

Gasoline used gals. @ c

Oil used pints @ c

Grease used lbs. (g) c

Cost of repairs (if any)
Time laid up for repairs hrs.

Ferries and tolls

Hours not running Reason

Ri.cht,

eft . .

(Front ff^i'

Tires changed } Jo- u^

Reasons for removal

Condition of roads
Remarks

Driver



In order to illustrate the condition of rural motor trucking in Ontario at the

present time the experiences of operators will be yaluable. Besides the farmer who
markets his own produce with his own trucks there are at least three other classes

engaged in rural hauling by motor truck— (1) the regular motor truck operator

whose income is derived from his motor trucking business, (2) the farmer who
hauls for himself and his neighbors, (3) the Co-operative Farmers' Associations

owning and operating a motor truck.

The experiences of operators which follow are grouped according to tlie type

of farming in whidh the owners are engaged

:

Fruit Growing.

A fruit grower at Aldershot says :
" My truck is of 1-ton capacity which

I overload at least 50 per cent. This truck has a forty horsepower engine, full

electrical equipment and pneumatic tires; it will carry fruit without damage. T

regret that I have no figures to give, but will give my honest views on the subject.

Trucks at the Toronto Fruit Market.

My reasons for investing in a truck are many. The horse is too slow on
the road, labor is too expensive and time too valuable to sit on a wagon and wait

for a horse. I can leave the farm two hours later than formerly and be on the

market just as early.

Three years ago the truck cost $1,750. The season's mileage is about 3,000,

and I estimate the cost of operation at about 10c per mile.

1 live six miles from Hamilton on the Toronto-Hamilton highway. I would

not do without it in my business for a great deal more than it cost me."

A fruit grower near St. Catharines says: "1 have thirty acres of grapes and

six acres of peaches. This means a great deal of hauling to shipping points in a

short time when speed means money. At some shipping points the dealers pay

much better prices, but with considerable distance to haul to those points, a team

would be out of the question especially at a busy time. My truck is a 1-ton

one, with body and shock absorbers. It cost $1,025, and is in use almost every

day. I get twelve to fifteen miles from a gallon of gasoline; the rate of speed is

from ten to twelve miles per hour. I figure the depreciation on the truck at

25 per cent, per annum."



Another fruit grower near St. Catharines writes as follows :
" The roads in

my district have been paved. The faster the fruit ripens, the faster and oftener

1 have to go to the shipping stations. I formerly used a horse, and as the weather

became hotter the fruit ripened faster, but the horse had to travel slower because

of the heat. As the season for shipping lasts only about five months, I had to

keep the horse in idleness for the remainder of the year. If I had a heavy crop

1 used up the horse in a season in spite of the fact that I am near the shipping

points. I have now substituted for the horse a runabout, with box attachment,

which carries about fifty eleven-quart baskets. I can now go twice to the shipping

point in less time than the horse could go once with no time wasted in hitching

horses, walking home and the like, and I have more time to pick and pack fruit.

The truck is also valuable in an emergency during spraying; when breaks occur

the repairs are quickly obtained from the factory ; besides I can go direct to the

nurseries for trees, and my little truck has more than met my expectations. I have

no records of operation."

A grower of strawberries, small fruits and onions near Ingersoll has a 1-ton

truck which has made it possible for him to sell his produce on five markets,

namely, St. Thomas (35 miles distant), London (20 miles), Stratford (35 miles).

Woodstock (10 miles), and Ingersoll (1 mile). Previously his largest market

was Ingersoll, and this is now his smallest market. The marketing of two acres

of onions gives his truck employment in the autumn months. This spreads the

operation of his truck over the whole season and adds to its economical operation.

Note.—It was found that the use of trucks in sections of Ontario devoted to

the growing of grapes and peaches was not very extensive. In the vicinity of

Queenston and St. Davids, in the Niagara district, very few fruit growers used

trucks. The reasons given were: (1) The marketing season lasts for only six

weeks; (2) the rows in the orchards are too close together, the ground is too

rough and the fruit picking too sIoav to make anything but a horse and wagon

economical in gathering the fruit, and while on the same conveyance it may be

transported to the shipping station; (3) usually the roads are not smooth enough

to truck fruit. Indications, however, point to an increased use of trucks in fruit

districts. Fruit for the canneries is now gathered by large trucks. In the

Niagara district, around St. Catharines, where a variety of fruits is grown, the

small truck is at present more commonly used.

Feuit and Vegetable Growing.

Between the farms devoted exclusively to fruit growing and those devoted

exclusively to vegetable growing, there is a class which produces both fruit and

vegetables. A farmer in this class owning a 140-acre farm fifteen miles from

Toronto has used a 2 -ton truck for seven years in hauling potatoes, apples,

strawberries, tomatoes and other products to Toronto. Before the purchase of

the truck it required three men and three teams to place on that market the same

amount of produce as one man in two trips can now haul with the motor truck,

and the work can be done in shorter time. The teams used to leave the farm at

2 a.m. and they required all day for the trip. Now the truck leaves at 7 a.m.,

returns before noon, takes the second load in the afternoon and completes the work

by 6 p.m.

The experience of the owner of a fruit store at Cobourg is of interest. This

owner rents small plots of land of two or three acres in extent ; some of these plots

may be as much as twenty miles apart, because they are rented from farmers who



undertake to manure heavily. On these plots the renter grows vegetables and

fruits. A truck (with trailer sometimes attached) is used in managing the plots

and hauling the produce to his own store and to such markets as Peterboro, Kings-

ton and Toronto. In marketing at these places an endeavor is made to obtain a

return load, and an illustration of one such trip is given. On September 15th,

1919, the owner and a helper left Cobourg at 2 a.m. and arrived in Toronto at

10 a.m., covering seventy-two miles. The load consisted of 116 eleven-quart

baskets of tomatoes, 11/2 tons in weig*ht. The return load consisted of as many

baskets of peaches and grapes. The express charges on the material handled

would have been $45. The owner estimated his costs by truck as follows

:

12 gals, gasoline @ S8c $4 56

4 qts. oil @ 25c 1 00

2 men's wages 8 00

Depreciation on truck 4 00

Total $17 56

Placing his total expenditure at $20 he estimated a saving of $25 on the trip.

Moreover, by the use of the truck, the cost and inconvenience of hauling the

tomatoes to the train, loading them and the unloading of the peaches and hauling

to the store were eliminated. A further saving was accomplished by selling and

buying on the fruit market in person. It was estimated that the tomatoes were

sold at least 10c per basket above the price obtainable when shipped by train, and

the grapes and peaches purchased at from 10c to 15c less. It was possible also to

inspect the fruit before purchasing. The experience of this one trip illustrated

the possibility of decreasing the cost of marketing and of placing in the hands of

the consumer, fruit in better condition and at a lower price.

Vegetable Growing.

(1) A vegetable grower living four miles from St. Catharines now ow^ns a

runabout with a box attachment, large enough to carry 110 six-quart baskets. On
the morning of July 18th, 1919, he was the earliest producer on the St. Catharines

market, although he was farther away from the market than many other vegetable

growers. His truck was loaded with beets, carrots, cauliflower, cabbages, early

potatoes and some small fruit. At 9.45 a.m. he had sold three-quarters of his load,

and leaving his fourteen-year old son to sell tlie remainder, he returned home for a

load of the vegetables which he found to be commanding the best prices. Pic

arrived on the market with a second load at 11.45 a.m., and later made another

trip to his farm for some special orders. During that forenoon he sold almost

three times as large a quantity of produce as those farmers who came with wagons.

Furthermore, on his second trip he was able to bring those vegetables which were

in greatest demand. During the afternoon he took a load of vegetables to the

hotels at Niagara (12 miles from his farm), making the round trip in less than

two hours.

(2) A vegetable grower near I^amington gives the following information:
^' I used a 1,000 lb. capacity truck last season, and it served me so well that I

bought a 1-ton truck this spring, and I find it almost a necessity. I do all my
road hauling with it. In hauling manure, for instance, I can do the work of two

teams on a two-mile haul, and on longer hauls I do even better. I make trips to

Detroit and Windsor, a distance of thirty-five miles each way, for which a team of

horses is entirely out of place. My season's mileage last summer, with a small



truck, was about 2,000 miles, gasoline used 109 gallons, grease 10 lbs., giving an

average of twenty miles per gallon of gasoline; average speed with load, eighteen

miles, without load, twenty miles; pneumatic tire mileage, average, 6,000 miles,

repairs (not including tire repairs), $8. I do not consider the depreciation of my
truck to be over $150. This truck is merely a touring car chassis with a delivery

body. I am keeping a close record of my new truck, and could give you a detailed

estimate at the end of the season. Besides road hauling I use my truck on the

farm, hauling all my tomatoes, onions, potatoes, cabbage, and other vegetables^

from the field to the packing house, and I have found it a great convenience and

time-saver."

(3) The Essex Growers, Limited, onion producers near Leamington, own a

1-ton truck, used chiefly for hauling onions to the shipping point and fertilizer

to the farms. The round trip to the shipping point is fifteen miles; the truck,

although only of one ton capacity, will make six trips in eight hours, and in that

time will load a freight car of 30,000 lbs. capacity. Ten or eleven hours used -to

be taken by three teams making two trips each to load the same amount of onions.

Teamsters charged $5 per team per trip. In other words, it cost $30 to load a

30,000 lb. car by team-drawn vehicles. The manager of the company stated that,

he obtained at least twelve miles per gallon gasoline from his truck, and that his

repair bill for loading a car was not over $3. Allowing his truck driver $4 per

day, and $8 per day as a liberal estimate for fixed charges, his total cost for loading

a car of onions by motor would not be over $15, thus saving $15 each load.

l^ote.—On the St. iCatharines market on the morning of July 18th, 1919, there

were sixteen ordinary pleasure cars, nine motor trucks, all of which were not over

1-ton capacity, and about forty horse vehicles. At least 60 per cent, of the vege-

table and fruit growers on the market had trucks. The great majority of the

horse vehicles were loaded with butter, eggs and poultry from general farms.

On the Welland market on September 20th, 1919, there were seven trucks as-

compared with sixteen pleasure cars and sixty horse vehicles. Practically all the

trucks were from the vicinity of St. Catharines.

On the St. Lawrence Market, Toronto, on October 4th, 1919, there were sixty-

one wagons, nineteen automobiles, and nineteen trucks.

Every owner interviewed voiced the opinion that in addition to the truck

being cheaper for hauling large quantities of produce, the more important economy

wjis effected in allowing the producer more time for work on the farm.

Bee Keeping.

A comparatively large proportion of the commercial bee-keepers own small

trucks or light delivery trucks with trailer attachment, and the general experience

of these men may be summed up in the following :
" From a bee keeper's stand-

point we have had considerable experience with a truck, aliihough we regret that

we have meagre records to indicate the cost of hauling. The bee-keeper's first

reason for buying a truck lies in the fact that the bees will not sting it. The

truck makes the bee-keeper independent of teamsters, because he has not enough,

work to make it worth while to keep a team, and yet he has a great deal of small

trucking to do ; his road work is only in summer when trucks can be operated, and

he avoids the care of a team during the inactive season. Then, of course, a saving

of time on the road is very important. Our 1-ton truck fully equipped cost

about $1,000. While it might not stand the punishment that some of the more^

expensive machines might stand. T consider it to be the best for the bee-keeper



because of the short season. We travel about 360 miles on forty gallons of gaso-

line, and this is about all the records we 'have. We find it a great convenience in

carrying bees and honey to and from the various apiaries/'

Dairy Faeming.

(a) Marketing Cream hy Truck.

A large concern in London, Ont,, which buys cream and milk in Middlesex

County uses a 1-ton truck to gather cream. The farmers are paid 18c less per

100 lbs. than if the cream were laid down at the factory, but the manager did not

think that this charge nearly covered the cost of collection. Very frequently it

was necessary to travel from twenty-five to forty miles in order to collect one ton

of cream, and the cost of doing so was estimated at about double the allowance

made. The difficulty lay in the necessity of frequent stops at each farm, the

lengthening of the route in reaching each farm, and the small amount of cream

collected at each stop. The route was not organized with collecting stations.

Co-operatively owned truck operating from Unionville, Ontario,

picking up the milk of a shareholder.

Creameries in the southern part of Oxford County in competition with

condensed and powdered milk factories have had practically the same experience-

That is to say, it appeared doubtful whether the creamery could obtain cream at

all unless it were collected by truck, and the trucking done at less than cost.

Another example is that of a creamery operating without competition m
Central Ontario. This creamery has three 1-ton trucks, each of which averages

forty miles per day. On the trips of forty miles, each truck uses five gallons of

gasoline and two quarts of oil, repairs (exclusive of tires) average about $100 per

truck each season. Three sets of pneumatic front tires every two years and one

set of hard rear tires every three years were worn out on each truck. The manager
of this creamery spoke as follows :

'^ It would take at least five teams to do the

work of our three trucks, and these teams would have to be changed every three

years. A horse must have a gallon and a half of oats per meal, and with hay
and oats at present prices it would cost more than $1 per day to feed a horse; in

addition horses have to be shod, the wagons kept in repairs, and two extra drivers

are needed, as most of the business is done in summer, and the territorv covered
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by the creamery very large. The truck is the only method by which we can hold

OUT patrons."

(h) Marketing Milk.

It would appear from experiences of owners that the truck is more useful in

the marketing of milk than in the marketing of cream. A large part of the milk

consumed in Toronto and Hamilton is marketed with trucks operating within a

radius of thirty miles. At Toronto the rate per can ranges from 20c to 25c,

according to the distance hauled. From certain points this rate is more than

railway express rates, but the truck is proving more economical because it hauls

direct from the farmer's gate to the dairy in Toronto. The large condensed and

powdered milk concerns in Oxford County have effected a considerable saving by

the use of 2% and 3i%-ton trucks for collecting milk from receiving stations.

The effect of the condition of the roads is illustrated in connection with milk

trucking, as previously stated. ^Vhere roads are good as around Toronto, milk is

being economically hauled by truck. An instance of the effect of roads is seen at

the city of Welland, which is supplied with milk collected in wagons along three

routes ranging from twelve to twenty miles in length. The rate for hauling is

30c per can, and is higher than that charged at Toronto and Hamilton. An en-

deavor was made to replace these teams with trucks, but because of the clay roads

their operation was found impracticable.

A similar situation obtains in one part of Oxford County. The city of Wood-

stock is in the centre of an important milk-producing section of Ontario. At this

city, for instance, there are two dairy plants, one of which has a branch at Embro,

a few miles away. The smaller dairy has no milk routes, but each farmer hauls

his own milk. The larger dairy, which receives about 800 cans of milk per day

in the flush season has ten wagon routes. The branch at Embro has one largo

route. On these routes the cost of hauling is from 9c to 15c per 100 lbs, according

to the length of the haul. The highest rate is 15c per 100 lbs. foT seven miles, or

2 l-7c per mile. (The rate for motor hauling at Tbronto and Hamilton averages

about Ic per mile.) The manager of one of these dairies and the teamsters

hauling milk were asked why the routes were not combined and 1-ton trucks used.

The reasons given were: (1) The winters were too severe to allow trucks to bo

used. (2) The roads were in such bad condition that trucks could not profitably

operate except during a short time in the summer. (3) The truck represented too

large an investment for the short time in use. The improvement of the roads is

the main consideration.

General Farming.

The following are examples of experiences of general farmers with truck?^

:

(1) "I raise live stock and some fruit, and have a 1-ton truck costing $1,470.

I have carried as much as three tons at a time. My usual rate of speed is from

eight to twelve miles per hour. I have not kept records of the cost of operating,

but have a large amount of hauling to do, my nearest town being Leamington, six

miles distant, with Windsor thirty-five miles and Essex ten miles. It is doubtful

whether the average farmer can make a truck of this size pay because of the large

costs of depreciation, tires and gasoline. While this truck has met my expecta-

tions, I expected that it would be costly to operate. The most practical truck for

a farmer is a runabout, with a box attachment holding ten to twelve bushels.

I have had one of these for years, and would not like to do without it. I am not

certain that T will ever buy another large size truck."



(2) "I have not used a truck, but have a trailer for my car with a

carrying capacity of 1,500 lbs. I have work enough for two cars, and as we are

twelve miles from the railway station, I concluded that a trailer would answer the

purpose, and have found it very satisfactory. The trailer cost $115, and the re-

pairs are light. Besides, the trailer has caused little expense in repairs for my
motor car. This is the sixth season for it, and it still gives satisfaction. I draw

at least a ton a week, twelve miles each way. For the average farmer who does

not have to contend with steep hills I believe a trailer with a good strong rack

will answer the purpose of a truck."

(3) "We are breeders of Shorthorn cattle and Berkshire pigs, and have been

running a small truck for two years. In my opinion the question is mainly a

matter of roads. Very few farmers in Ontario, except those hauling milk daily,

or growing fruit, or hauling for others, can make a financial success of a truck. I

doubt if there is a place for a truck on a one-hundred or even a one-hundred and

fifty-acre farm unless under special conditions.'^

Delivering Live Stock at the Union Stock Yards, Toronto.

(4) In connection with a 380-acre general farm producing grain, live stock,

potatoes and vegetables, situated sixteen miles from Toronto, a 2-ton truck is in

operation. Everything except bulky products, such as cattle and hay, is marketed

by truck. On an average one trip a day was made to Toronto during the past

year. It made possible the marketing of twenty-six acres of potatoes direct to the

wholesaler and retailer. During the summer two trips per week were made to

Toronto with vegetables, and when seen on one occasion at the fruit market the

truck was loaded with 120 eleven-quart baskets of tomatoes. The smaller live

stock, sheep, pigs and calves, are trucked directly to the live stock market, cars of

grain are loaded at the local station IVo miles distant, and on the farm itself,

turnips, grain, corn and manure are hauled.

Live Stock Marketing.

In 1918 a beginning was made in hauling hogs by truck to the Toronto Live

Stock Market. At the present time fully three-quarters of the hogs produced

within a radius of twenty-five miles from Toronto are marketed by truck. At the

Union Stock Yards and abattoirs, calves and sheep are also marketed by truck.
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The following gives a summary of the opinions advanced by farmers, packers
and truck owners:

(1) The rates per 100 lbs. by truck range from 30c to 60c, according to the
distance, and size of the load.

(2) The farmer gets the correct weight for his live stock.

(3) The farmer obtains the exact selling price of his stock less cost of trans-
portation, eliminating the drover's cost of 50c to $1.50 per 100 lbs.

(4) The shrinkage by truck is about half the shrinkage bv train due to the
shorter time m transit, better usage, and proper feed and watering.

(5) The time of placing the stock on the market can be timed to better
advantage by truck than by train.

(6) The abattoirs prefer a hog shipped by truck because of less bruising in
transit. ^

(7) When the j)rice on the market is high truck loads of live stock mav be
rushed to market to take advantage of these high prices, and an immediate supply
obtained, whidh has a tendency to keep prices level.

(8) At present the cost of transportation by truck per ton-mile beyond a
thirty mile radius is much greater than the railroad rates, and the advantacres
conterred by the truck beyond the thirty miles are offset.

Trucking for Farmers.

There are a number of motor-truck owners who derive their incomes largely from
conducting motor-truck business in rural districts. One such operator situated
twenty miles from Toronto has a 1-ton truck with stake body. He has a reo^lar
daily service on a round trip of sixty miles. On an average he hauls thirty°cans
ot milk, together with fruit and vegetables in season, butter, eggs, calves lambs
and hogs. These extras are placed on an upper deck, which can be removed at
pleasure. He never fails to have a return load, carrying fruit, groceries, lumber,
furniture and other freight, for the country merchants and farmers. In addition
he frequently makes a special trip to Toronto after 3 p.m. He receives 30c per
can for milk, 25c per 100 lbs. for groceries, 45c-50c-55c-60c per 100 lbs. for hoffs

'

t^'^Zi'^^
^"^ *^' ^''*^''''' '^'' ^^ *^' ^^^^ ^^^ accessibility of the farm. He states

that $350 IS a conservative estimate of his gross earnings per month.
An outstanding example of a private enterprise is that of an operator near

Hamilton with a 3y2-ton truck, who hauls 100 cans of milk and twenty-five small
cans of cream for a round trip of thirty-two miles. He charges $6.50 per can per
month, and he pays the dairies to whom the milk and cream is delivered 5c per
farm per month to do his accounting and deduct his charges from each farmer's
monthly milk returns. The operator never leaves his main route, but the farmers
meet him with their milk at stops along the main road. In addition there are
one or two '' feeders." The operator pays one man $2 per morning for collecting
thirty cans of milk and ten cans of cream along a iVo-mile route : these are trans-
ferred to the large truck on the main road.

On the return trip the operator hauls freight for the storekeepers of two towns.
For this service he charges 25c to 30c per 100 lbs., making a gross income for this
work of from $8 to $15 a day. Frequently extra trips a^re made to other towns.
In addition he is obtaining considerable revenue in raising his own hogs, fattened
on sour milk obtained free, except for the cost of hauling. This milk' has been
refused by the dairies, and the farmers refuse to pav the transportation charges
against it.
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Note.—Many farmers own a motor truck in spite of the fact that they are

unable to use it to capacity. Such farmers have gradually begun to haul part or all

of their neighbors' produce to market and occasionally this practice has led to the

establishment of a regular route. The motor truck as a community institution

will be increasingly important. Such a practice is susceptible of expansion, and

the farmer operator is usually in a position to oifer reasonable rates. Farmers

needing a motor truck for part time service should investigate the possibilities for

business in their community.

Co-operative Trucks.

Present information would indicate the existence of only one co-operatively-

owned truck in Ontario. This truck is owned by an Association of fifteen farmers,

and operates on a route starting from Unionville, thence to Hagerman, then

around a block of five miles, and thence to a dairy in Toronto. The round trip is

fifty miles. The ownership of the truck was divided into $50 shares, and only

two shares could be bought by one farmer. A 1-ton truck costing $1,200 began

operation on May 6th, 1918, and discontinued on December 31st, 1918. Each
farmer concerned took his turn, during the winter, in hauling the milk by team.

On March 2nd, 1919, the truck was again put in operation. About eighteen miles

per gallon of gasoline was obtained with a speed of from twelve to fourteen miles

per hour. The truck hauled from thirty-five to forty cans of milk per trip, for

which the Association charged its members 25c per can and non-members 30c

per can. The truck earned the driver's wages at $1.75 per day, and paid for

itself and some incidental expenses in the first nine months of operation.

Note.—In spite of the excellent showing this Co-operative concern might be

criticized on the following items :

(1) It does not keep a proper system of accounts, showing fixed charges such

as interest, depreciation, overhead, and other expenses.

(2) No method of dividing the profits now accruing has been adopted or can

be adopted until a system of accounts has been installed.

(3) The Association does not haul return freight, and thereby loses much
revenue which could be obtained at a small additional cost.

FACTORS INFLUENCING THE COST OF TRUCKING.

From the foregoing it will be seen that very few actual cost figures applicable

to Ontario are available. From the limited study made we are convinced that

owners of trucks should have a clearer conception of costs, and the following part

of this Bulletin is designed to give some idea of the factors entering into the cost

of using a motor truck.

Of these factors, those under the control of the operator include the driver,

tires, gasoline, overhaul and repairs, depreciation, insurance, interest on invest-

ment and garage. Those more or less determined by outside influences include

the size of the truck, size of the loads, rate of speed, condition of roads and

weather.

The first cost of a motor truck, whether high or low should not be the only

consideration ; rather the first consideration should be the transport of freight at

the lowest cost. In the determination of these costs the first cost of the truck
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does no I appeal so important when it is realized that from four to five times the

amount of the initial cost will be spent during the life of the truck for operation

and maiiUeiiance.

The Deiver.

Frequently the operator of a rural express route finds it impossil)le to make
the business remunerative until he undertakes to drive the truck himself. The
efficiency of the driver and his proficiency in caring for the truck is a most im-

portant element of costs, and in order to obtain this efficiency trucking companies

employ more or less elaborate systems of bonusing drivers.

A closed cab and self-starter are aids in efficiency of the driver. A cold and

uncomfortable driver will be less likely to be careful of small details in the care oi

the owner's truck, the consumption of gasoline, care of tires, and the courteous

treatment of customers. A tired driver is apt to take unnecessary risks. The prob-

lem of cranking a motor even twenty-five or fifty times a day weighs with a driver.

It is easier to let the motor run while loading and unloading, thus increasing the

Two and one-half ton truck on Rural Motor Express.

consumption of gasoline. The cost of time used in cranking is not often realized.

It takes from two to four minutes every time the driver leaves his seat to crank

before he can be on his seat again with the truck in motion. It is evident that

the driver would have to crank only twenty times during the day in order to incur

a loss of one hour's time, valued at from $2 to $4. The two or three minutes is

unimportant in casual trucking, but for continuous trucking the $2 to $4 a day is

worth considering.

The efficiency of the driver affects

:

1. Miles travelled.

2. Pounds or tons carried.

3. Time consumed.
4. Tire expenses.
5. Maintenance and repair expenses.

6. Amount of gasoline, oil, and grease used.

7. Time used in loading and unloading.

Where the truck is operated for public transport, the ability of the driver to

obtain business for the owner is also an important consideration. An empty truck

is always an expense.
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Tires.

The cost of tires is not included in the initial cost of the truck upon which

the depreciation is figured because the tires depreciate much more rapidly. The
factors influencing the life of pneumatic tires are

:

1. Under inflation.

2. Overloading of truck.

3. Over inflation.

4. Skidding around corners.

5. Excessive speed.

6. Locking of brakes.

7. Misalignment of wheels and wobbly wheels.
8. Lack of attention to cuts, blisters, and stone bruises.

9. Oil and grease rotting the rubber.
10. Winter care when not in use.

For solid tires the worst enemy is overloading of the truck. When rubber is

stretched beyond the tensile strength it does not contract to the original condition,

and one overloading beyond this tensile strength ruins the tire. Kunning on car

tracks, skidding, misalignment of the wheels, and the like should be avoided.

Solid tires should be removed when worn to within one inch of the rim of the

wheel. Beyond that point the vibration of the truck is excessive, and this in-

creases the repair costs. Whether to use solid or pneumatic tires depends on

:

1. Size of truck.

2. Class of service of the truck.
3. Condition of roads.

For trucks up to 3,000 lbs. capacity and for 2-ton and 2i/2-ton trucks haulmg
fragile freight (such as rural express hauling farm produce) the pneumatic tire

gives the most economical service. On the larger sized trucks pneumatics are

called for only where the class of service covers long hauls where speed require-

ments are high. When hauls are of normal length more can be gained usually by

speeding up the terminal handling than by the vehicle on the road.

The following is a comparison of the operating cost in city traffic of two

trucks of the same make and size, one equipped with solid tires in the rear and

pneumatic in front, the other with pneumatic both rear and front, and operated

for six months.
Solid. Pneumatic. Saving by pneumatic.

Miles travelled 4,800 6,000

Truck repair costs, $129.55 $63.09

Gasoline used 1,812 gals, ((g) 35c). 1,320 gals.

Oil used 504 qts. (@ 25c). 360 qts.

Wages (covered 25% more ground with pneumatic tires)

Depreciation 3c. per mile. Ic. per mile

Total $520 16

The above would indicate that under suitable conditions the pneumatic tire

is economical. The limiting factor, especially in the country, is the condition of

the roads and their effect on pneumatic tires.

The advantages of pneumatic tires are

:

1. Reduction in mechanical repairs.
2. Increase in permissible speed.
3. Decrease in gasoline consumption.
4. Decrease in oil consumption.
5. Less vibration and therefore less fatigue for men.
6. Lessened depreciation of roads.
7. Greater tractive ability.

$66 46
172 20

36 00
161 50

8'4i 00
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Disadvantages of pneumatic tires

1. High initial cost, compared with solid tires.

2. The need of carrying emergency equipment.
3. The difficulty of changing tires on the road, due to v.eight and high inflation

pressure required.
4. Reduction of the high gear ability and limitation of the total ability, due to

greater diameter of wheels.
5. Limitations imposed on the size of brakes, due to the small size of wheels.

Gasolixe axd Oil.

The amount of gasoline consumed and the mileaj: per gallon obtained are

important considerations. Under any given conditions such as condition of roads,

size of truck, kind of tire, load, etc.. the amount of gasoline con.sumed depends
very largely on the driver. He may reduce consumption by:

1. Coasting down hill.

2. Coasting before stopping.

3. Seeing that no brakes drag.
4. Keeping spark plugs clean.

5. keeping compression in cylinders perfect.

6. Having carburetor properly adjusted according to atmospheric conditions.

7. Choosing best traction surface on the roadway.
8. Stopping the motor when loading and unloading.

Under averasre conditions a truck should use on averas^e roads:

Truck Capacity Gasoline Oil

Tons Miles per gal. Miles per gal

i 13 to 15 200
1 11 " 13 200

11 9 " 12 180
2 8 •' 11 175
3 6 " 8 150

31 5 " 6 150
5 4 " 5 100

Overhauling.

A new truck should be completely overhauled when driven about 1,000 miles.

The valves should be reground, nuts tightened, and all adjustments made. The

amount of later overhauling depends on the strenuousness of the work performed

by the truck, and the continuous care given by the operator. Minor adjustments

or minor defects should be given attention immediately. A daily inspection should

reveal these minor defects. The frequency of general overhauls depends to some
extent on whether the owner does his own garaging or uses a public garage. In

choosing between the two, the main consideration is the ability to keep the truck

in operation the greatest possible time each year. Generally speaking the more
trucks a man owns, the more economical it is to do his own garaging. In any

event the general overhaul should not be neglected. Even if costs of driver, tires,

and gasoline are excessive the truck can still be operated, but if repair work is

neglected the truck may necessarily be withdrawn from use at a busy time, with a

considerable loss of revenue.
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Depreciation.

Too many truck owners in Ontario do not give due consideration to the

depreciation cost, and are under the impression that they are operating at a profit.

In reality these imaginary profits will be suddenly wiped out when a new truck

must be purchased.

Eate of depreciation depends on the class of work performed, roads, loads,

'

speed, maintenance and other factors. A truck operated with good care, over

paved roads or streets, with no overloading, may last for eight or ten years, while

the same truck carelessly operated, overloaded, over heavy roads, may last only

three years. Yet the owner must estimate in advance the rate of depreciation.

It is preferable to underestimate the life of the truck. This allowance should be

included in the cost of operation.

Usually the method is to assume the life of the truck to be five years (or

100,000 miles) and charge 20 per cent, of the cost (less tires) each year. In fact,

of course, depreciation is not uniform. The depreciation in marketable value of

a new truck during the first year is usually not less than 50 per cent., though its

depreciation in capacity for work may be less than 20 per cent. Repairs and

depreciation charges should not be confused. Though repairs increase the life of

the truck, the time will come when it would be cheaper to buy a new truck than to

continue spending money on repairs. When this time comes the owner should

have a fund from which to replace the old truck.

Insurance.

There are five separate kinds of insurance on motor trucks:

1. Liability.

2. Collision.

3. Fire.

4. Theft.

5. On goods carried.

Of these the liability is the most important. There are two classes of liability

insurance, (1) Insurance against injury to persons, (2) Insurance against damage

to property. The first class protects both the owner and the driver from paying

damages for personal injury up to a certain amount. The second class covers

damage done by the truck to another person's passenger car, truck, buildings, or

other property. The courts have held that when a business vehicle has been in-

jured the owner can collect from the insurance company damages for the loss of

its use during the time it is being repaired. Owners should see that their policy

.includes a clause covering such a contingency.

Collision insurance covers only damages sustained by the insured's truck and

does not cover damages inflicted. The owner should, therefore, understand that

in purchasing collision insurance he is covering only the damage to his own truck.

There are three classes of collision insurance, (1) Full coverage, (2) one hundred

dollars deductible, and (3) fifty dollars deductible. The first covers loss up to

the full amount of the policy. The second does not pay for a loss which is less

than $100, and if the loss is more than $100 the insurance company will pay the

amount of the loss, less $100. In the third class the loss is paid less $50.

Theft and collision policies should be taken out in the one company. A situa-

tion may arise where a motor is stolen and damaged in collision while operated by

the thief. The company carrying the theft insurance may maintain that the loss
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is due to the collision and should be collected on the collision insurance. The
second company may maintain that the loss is due solely to the fact that the truck

was stolen. Trouble and expense may be incurred in the dispute. With the two

policies in the one company there is no reason for delay in settlement.

On liability, collision, fire, and theft policies the rates are determined accord-

ing to

:

1. The class of business;

2. Cost of truck and its age;

3. The particular business in which the truck is engaged;
4. The particular locality in which the truck is operated.

Insurance on goods carried may be either blanket insurance on all loads

carried in a given period of time, or insurance on a certain load carried between

two places at a certain time.

Usually the average truck owner does not understand that when an insurance

company pays a loss it is not deducted from the policy. His insurance is for the

full limit of the policy for each loss after the previous loss has been settled, unless

there is a clause in the policy which specifically states that only one loss shall be

settled. When losses become too frequent, the company may presuppose careless-

ness and cancel the policy.

Along with insurance on goods carried it is necessary to use a bill-of-lading

in order to show the value of goods lost at any time.

Trucking, like any business, has its risks, and the cost of carrying these risks

is a necessary and legitimate charge included in the cost o? hauling.

Interest.

Of all the items in the cost of operating a truck that covering interest on the

investment is the one usually neglected by the small truck owner. It may equal

the cost of lubrication or even repairs when the truck is comparatively new and

may mean the difference between profit and loss in operation.

When there is no sinking fund with which to purchase a new truck, interest

may be figured at 6 per cent, on the original investment each year. When there

is a sinking fund earning interest, the 6 per cent, on the original investment is

excessive by the amount of the interest earned by the sinking fund.

Garages.

Inadequate facilities in the garages tend to increase the cost of truck main-

tenance and operation. They delay the entrance and exit of trucks, make repairing

difficult, and as a rule lower the efficiency and morale of the drivers. These costs

do not appear directly, but are nevertheless real. Continuous operation of a truck

may cost $20 per day, and of this from 50c to $1.50 will be the cost of storage.

This cost might easily be increased if facilities for supplying gasoline and oil, for

cleaning and washing the trucks, for repairing, and for easy entrance and exit, are

not provided.

Cost Accounting.

Truck costs are of value from the following points of view:

(1) To determine the cost of truck haulage as compared with other methods of

shipment.
(2) To determine the rates to be charged when truck is used in public haulage.

(3) To compare cost of operation of one truck with that of another or to deter-

mine when any one item of truck expense is excessive.
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AVitlioiit records for the determination of his truck costs, an owner is oper-
ating on a purely speculative hasis. The records of operation supply him with
the facts and make possible the knowledge of whether the truck is being operated
at a profit or at a loss.

Below is given a sample of records taken from the Commercial Vehicle, a
v^alnable truck magazine published in New York City:
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Only the two principal forms (see page 18 and 19) are necessary in using this
system. The first is the driver's Daily Eeport Card, on which is recorded the
information as indicated. The reverse side of the Daily Report Card may be used
to report any trouble in the operation of the truck. Daily Report Cards should be
kept separately for each truck.
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At the end of the month the information is transferred from the Daily

Eeport Cards to the monthly sheet. The various items are recorded on this sheet

under the heads of operation, maintenance^ and fixed charges. The monthly sheet

may also be used in making the yearly summary. The reverse side of the monthly

(or yearly) form is used for estimating the unit cost of operation on any desirable

basis.

Make of truck.

Month p-ntling -A^

MmJUMi
THC COMMCRCLAL VEHICLE-

MONTHLY TRUCK

Cetsolioe o
; co«T «;YjitH

Operating Charges

Cuolme

Current
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•Tire* ^ 0^ .mile

Maintenance Charges
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OerhauSng. Painling. ^fs=..(jifj3.5..^jU/<^.iLyr&A.A^..

Spare vehicle rental P.. (/..

Garage rental (pro ta!^) 11.
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B—Total fflaintenaace charges. 3..^.J.ii\ t /^^.
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Inturaace, fire ®.
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JntCTeit @ £
n^ /2r^ -per year

-per year
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Depreciation on equipment
J

'Depreciation on tiret

-7c (On hem 1-^12)

@ %
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X

J2L
-UL

J^
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C—Total fixed charges v?V . D."*

Note : Omit one o( theie.

l^OJU 71
o

The cost of the Ford operation as obtained from figures furnished by a department
store. Note the total cost of $201.79 per month and how a charge of $10.83 is made to

prorate the $130 paid each year when the Ford is turned in for a new chassis.

Overhead Expenses.

For the individual truck-owner the overhead expenses may be sliglit. For

the co-operatively-owned truck or a trucking business this charge should iiot bo
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ireglected in figuring the rates to be charged. They may vary greatly of course,

but should include supervision, office rent and staff, idle truck time, non-capacity

loads, maintenance of warehouse, advertising, cost of soliciting business, and
similar items. These expenses should be recorded separately from the operating
costs in order that the operating efficiency of the vehicle may be determined and

O

o

o

o

o

COST SUMMARY

Number of truck

Capacity m lbs

THE COMMERCIAL VEHICLE—TKUCK C6»r (YITIU

investment

Cost o( chasm, leu tire*.

Colt of body

Cost oi equipmeni

Co*l of tiret

I—Total co»t, complete.

^

Performance Record

2—Dasn operated _ jt . T^

3—Dayi idle

4—Dayt maintained (Item 2 + Item 3).

5—Total koun operated.,

6—Total mi!e( covered

7— Total tups made.

(kO(L

12^
8-Total Mil A<ypt. (^ J.S ^ JjjU^ 3(dOCl

Performance Averages

9—Average milef per day maintained (Item 6 -v Item 4).

10—Average B>ile< per day operated (Item 6— Item 2)...

1
1—Average mtlei per trip (Item 6h- Item 7)

12—Average tool. Mop* or package* per trip (Item 8-^ Item 7). JJ2.

13—Average commercial lon-miie*. package-mile* or ttop-milei per trip (Item 1 1 X Itetp 12) —y(/ t<?.

Recapitulation

14—^Total expenses for month (Sum of Items A, B ai»cl C) $. 2. Oj . 7 7

15—Cost per day operated (Item 14-^Item 2) . ^ -/

16—Cost per day maintained (Item 14-^Item 4) /, A. f—
17—Cost per mile operated (I tern I4^1tem6) ^ H

18 Total cww iwtsial tow mila g , pBoUago nailas ai stop-miles (Item 7X Item 13).. 2. If JAJS—

19 Coat per commercialtow milsi pnak^ga mil s ar stop-mile( Item 14-v-Item 18). $ jiO^QY^

compared with other records. Overhead expenses may then be added to the
operating costs.

Tox-MiLE Costs and the Making of Eates.

For comparison of costs in different methods of transport and the making of

rates, the ton-mile is used as a basis. A ton-mile is defined as the carrying of one
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ton a distance of one mile. The actual ton-miles on a trip is figured by multi-

plying the distance by the number of tons carried. In actual practice with the

motor truck, with its many stops and discharging and taking on a portion of the

load, the determination of the actual ton-mileage is impossible, and what is known
as the commercial ton-mile is used. This latter is figured on the total tons

carried per trip, multiplied by the distance of the trip and divided by two. Com-
mercial ton-mileage cannot be figured by multiplying the tonnage carried per day,

month, or year, by the mileage per day, month, or year. The ton-mileage per day

is the addition of the ton-mileage of the trips covered in that day.

Examples

:

(1) Actual ton-mileage—5-ton load carried 5 miles, returning empty.
(5 tons X 5 miles) plus (0 tons x 5 miles) =25 ton-miles.

(2) 5-ton load carried 5 miles, returning with 5 tons.

(5 tons X 5 miles) plus (5 tons x 5 miles) =50 ton-miles.

(3) Truck starts on a round trip of 22 miles loaded with 5 tons. After 2 miles it

delivers 1 ton; travels 3 miles further and delivers 2^^ tons; 4 miles further
and delivers % ton; 2 miles further and delivers 1 ton, when the truck is empty.
The truck is then loaded with 5 tons and returns 11 miles.

Miles. Tons. Ton-miles.
2 5 10

8 4 12
4 li/> 6

2 12
11 5 55

22 Total 85 ton-miles.

Commercial Ton-mileage:—
(1) 5-ton load carried 5 miles, returning empty.

5 tons X 10 miles = 25 commercial ton-miles.

(2) 5-ton load carried 5 miles, returning full.

10 ton X 10 miles = 50 commercial ton-miles.

(S) Same as above.

10 tons X 22 miles = 110 commercial ton-miles.

The operating cost per commercial ton-mile is determined by dividing the

total operating expenses (not including overhead) by the number of commercial

ton-miles. In determining the rates to be charged for truck service this cost per

ton-mile should be used as the basis. Overhead charges and a fair profit should

be added. It is difficult, however, to establish exact rates on the above cost-plus-

profit basis, as some commodities will bear a much higher rate than others, due

to their intrinsic value compared with their weight, or to perishability, or other

reasons. The rates will also be influenced to some extent by the competitive means
of transport, condition of roads, and other factors. Satisfactory rates are those

which are low enough to attract business and high enough to offer a reasonable

profit above the normal ton-mile cost.

In Ontario few hig^hway transport firms have placed their rates upon a satis-

factory basis. Neither the Federal nor the Provincial Governments have under-

taken to standardize motor transportation rates. No doubt the time is not far

distant when motor truck rates, like railroad rates, will come under public super-

vision. In this connection it should be remembered that while the railrcad and
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.-teamboal costs as a rule are reckoned only from terminal to terminal, the ti'Uek

delivery is usually direct from consignor to consignee. Therefore, when a com-

parison of railway and truck costs is .made, terminal charges, carting, extra cost

of crating not needed for shipment by truck, and freight cost of extra weight of

crates, should be reckoned in the cost of railway transportation.

In the United States, the Nebraska State Eailway Commission established

standard rates for motor truck haulage on July 1st, 1919. In fixing these rates

the following estimate of operating costs, based on a truck with a 4,000 lb. load,

driven fifty miles daily was used by the Commission:

upcraiinp: Per ton-mile—Cents

Gas (at 25 cents per sal) and oil (at 75 cents per quart) 2.500

Chauffeur's wages ($24 weekly with $.2 daily expense allowance) 7.200

2Iaintenance

:

Running repairs 2 . 500

Depreciation (on basis of 3,600 miles) 4.1t;0

Repair of tires, etc. (life of 7,500 miles) 1 .870

General: *

Salaries, rent, etc 3 . 000

Insurance .50 J

Loss and damage 800

Taxes ($1,200 per ton for first year of truck's life, $800 per second year, and
$400 per third year) 027

Return on investment ( 2 per cent. ) 2 . 500

Total 25.057

Allowing for profits, difl'erent sizes of trucks and other conditions on tlie

above basis, it was estimated that 100 lbs. could be transported one mile for 1.5

cents. To this amount is added 15c per 100 lbs. to cover handling charges at

point of origin and destination. Thus the rate for 100 lbs. of first class goods

carried one mile is 16i/^c, and for 100 miles $1.65. Second class rates are 85 per

cent, of first class rates; third class are 70 per cent, and fourth class rates are

GO per cent. The minimum charge is 50c. The rates cover a schedule within a

radius of sixty miles.

These rates were based on the erroneous assumption that the ton-mileage of

motor transportation should be deternjined by multiplying the mileage covered

during any period by the tonnage hauled during the same period.

The Eeturn Load Bureau.

When a truck on a return trip travels empty or without full load, the cost

per ton-mile is obviously increased. It is too expensive to move many empty

trucks even over the Toronto-Hamilton highway. Every year there are thousands

of dollars lost in the chief motor truck areas of the Province, because trucks are

travelling empty and there is as yet no agency whereby idle or underloaded trucks

may be given any business available. No doubt such an agency, called a Return

Load Bureau, will in some form shortly come into being in Ontario. These

bureaus are a recent development in the United States. They are either associa-

tions of truck-owners, who through such an association, divide their business or

obtain new business for idle trucks; or they may be separate companies, catering

oo shippers for their trucking business, and engaging trucks of the different truck

owners for the work.
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The Condition of Roads.

No figures are available to show the actual cost of operating trucks over
different types of road. The economy of good traction roads, however, is so

obvious that actual figures are perhaps not necessary. Return loads, efficient

drivers, use of trailers and other methods of reducing cost are of no avail without
^ood roads. As far as the motor truck is concerned the starting point on a good
road programme is the highway bridges. Bridges are usually the weakest link.

Though the Toronto-Hamilton highway was opened for traffic in 1917, the brid^^es

were not completed till 1920. Traffic during this time was compelled to pass over

weak temporary bridges, and 5-ton trucks could" haul only three tons with safety.

To provide for the risks on these bridges or in meeting disaster on inferior roads,

transport concerns added a special rate. All over the Province motor truck loads

and speeds are reduced by poor hig'hways and bridges.

A truck from Coburg taking back peaches and grapes from the
Toronto Fruit Market.

The Trailer.

A trailer attached either to a pleasure car or truck will be found to be economical

under certain conditions. When attached to a pleasure car the trailer and it^

load should be comparatively light; otherwise the depreciation on the pleasure car

is excessive.

The use of trailers will enable those engaged in motor truck express to in-

crease their loading capacity at a comparatively small additional expense; pro-

viding there are no steep grades on the route. The pavement of a road is more

likely to bear a truck and trailer than a truck of their total capacity. This is

because the load is spread over a greater area and the trailer exerts no tractive

effort on the road.
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THE HORSE, THE MOTOR TRUCK AND THE RAILWAY.

Motor truck rates in Ontario have not been sufficiently standardized to afford

a comparison between cost of railroad and motor freight, but at present much
freight business has been taken from the railroads between such points as Toronto,

Hamilton, St. Catharines, Welland, Guelph, Preston, Hespeler, Waterloo, Kitch-

ener, Woodstock and London. In place of freight taking from four to ten days,

there is now a daily truck service between these chief centres.

The motor cannot hope to compete with the railway in long hauls or even in

fairly short hauls where the freight consists of bulky farm produce of low intrinsic

value. Even when teaming charges at both ends of the haul, cost of crating the

freight, and extra cost of freight on crates, are added to the railway freight rate

for comparative purposes, the limit of advantage of a truck as far as cost is con-

cerned is reached (under normal conditions) within 100 miles. It has been esti-

mated that motor truck hauling under country road conditions costs from 12c to

25c or more per ton-mile. Railroad hauling costs i^<3 to 5c or more per ton-mile.

Horse and wagon hauling costs from 20c to 40c per ton-mile. These figures would
indicate that for continuous hauling (except for very short distances over a poor
road) the motor is more economical than the horse; that the motor has the advan-
tage of the railroad considering quickness of di&patch and less terminal expenses
only up to a certain distance; and that for long hauls and bulky freight the rail-

road will be the permanent freight carrier. Within its field, however, the motor
truck is an increasingly important factor in relieving the railroads of peak loads
and in moving farm products short distances to markets.

CONCLUSION.

In summing up the information gained in this inquiry, the authors realize the
absolute necessity of conducting a careful survey by any operator or group of
farmers desiring to start a motor route in any particular locality. Inquiries
should therefore be made in the following directions:

(1) The county agricultural representative, with his intimate knowledge of
local conditions, should be able to give an unbiased opinion.

(2) The local banker, in close touch with conditions in his district is a
helpful source of information.

(3) The local merchants know the transportation needs of their communities.
These merchants, together with local industrial plants, and city dealers with rural
clienteles, make profitable customers, as their freight usually bears a higher rate
than farm products. Few farming districts can support a motor route with
tonnage of farm products only. The amount of commodity freight available
between towns and villages and cities should be estimated.

(4) The farmer shippers should be interviewed in order to estimate the
amount of tonnage moving from the district, and available for a truck.

The conditions to be inquired into include

:

(1) The times of shipment of the tonnage available. The ideal territory is
one in which the products move to market in a fairly steady stream throughout
the year, such as in a dairy or truck farming district.
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(2) The character of the tonnage. Low priced, light or bulky staples (such

as hay) will not usually bear the motor truck rate. In general, loads which have

a high value per unit of weight or size offer the most profitable return.

(3) The possibility of obtaining return loads.

(4) The roads. In connection with roads it is necessary to know what

territories they serve and where they connect; whether paved, the kind of pave-

ment, and its condition in wet and dry weather; the grades; the traffic conditions

at different hours on different days of the week and at different seasons of the

year. (^luch freight is moved over the Toronto-Hamilton highway at night to

avoid congestion ^of traffic during the day.)

(5) The existing transportation facilities. The prospective operator should

pay special attention to the schedules, collection and delivery arrangements, and

rates, of existing carriers, and determine whether the motor can make marketing

more direct, can move perishable products more speedily, or can offer a more com-

plete pick-up and delivery service at competitive rates.

Since rural motor express is developing rapidly, failures should be avoided

by acquiring an accurate knowledge of conditions and using good judgment in

forecasting business prospects.

It has often been maintained that the average farm is already over capitalized

with machinery. The purchase of trucks by individual general farmers would

accentuate this condition, as the truck like other machinery would be used but a

small portion of the year. The co-operative ownership of a truck, by which the

trucking of a number of farms may be combined, would therefore be more advan-

tageous, and might prove to be the means of overcoming the transportation

difficulties of the district.



• \ I \i^

Ontario Department of Agriculture

ONTARIO AGRICULTURAL COLLEGE

BULLETIN 278

Farm Management
1919

PART II.

THE BEEF RAISING BUSINESS IN WESTERN ONTARIO

THE MIXED FARMING BUSINESS IN WESTERN ONTARIO

THE DAIRY FARMING BUSINESS IN EASTERN ONTARIO
(SECOND SURVEY)

By

A. LEITCH, B.S.A.

Professor 'of Farm Economics

TORONTO. ONTARIO, JUNE, 1920



Farm Management
Part II.

CHAPTP]R I.

During the year beginning March Ist^ 1919, the Department of Farm Manage-

ment at the Ontario Agricultural College, under the direct supervision of the

Minister of Agriculture, commenced an extensive series of investigations into the

economic conditions of three of the important types of farming found in the

province—dairying, beef-raising, and mixed farming. These investigations took

the form of complete statements of farm transactions for a whole year on from

300 to 400 farms in each of the areas under investigation. The areas studied,

the types of farming represented by each area, and the number of farms were

as follows

:

Oxford County, Western Ontario, Dairying, 351 farms.

Dundas County, Eastern Ontario, Dairying, 310 farms.

Middlesex County, Western Ontario, Beef-Raising, 385 farms.

Dufferin, Peel and Wellington Counties, Western Ontario, Mixed Farming.

329 farms.

The results of the Oxford County work for the year have already been published

in Bulletin 275, Ontario Department of Agriculture. The following bulletin gives

in some detail the information derived from the investigations of the other areas

surveyed.

OBJECTS OF THE WORK.

Although three different types of the farming business were under investiga-

tions a common purpose underlies the work, the objects of which are as follows

:

(1) To secure reliable information regarding farming, the basic industry

of the province, and based on conditions as they exist on the average farm of the

various types.

(2) To determine just what factors have the greatest influence in raising

or lowering farm profits, by comparing methods employed on successful and un-

successful farms.

(3) To give suggestions as to the most profitable organization of the farm.

(4) To determine costs of production of the farm products.

METHOD OF COLLECTING DATA.

Although different types of farming were studied the same methods were

used in each area surveyed. Men were sent to the individual farms to get detailed'

accounts of all business transactions for the entire year. Special forms were used,

which enabled these enumerators to ask questions in a logical manner and thereby

assist the farmer's memory regarding the minor details of his business. The
large items he could remember without assistance, even though he kept no books.

Record was made of the following items:

(1) The number of acres under each crop grown, and' in pasture, waste or

woodlot.

(2) The yields of the various crops, and the amount of each sold during

the year.

2



(3) The amount of feed on hand at the beginning and end of the year, and

the amount purchased during the year.

(4) The numbers and values of each kind of live stock, at the beginning and

end of the year, together with purchases, sales and deaths of animals within

tlie year.

(5) Eeceipts from all live stock products—milk, eggs, wool, hides, etc.

(6) An itemized account of current expenses—taxes, labor, repairs to build-

ings and machinery, threshing, silo-filling, binder-twine and all minor expenses.

(7) Valuation of buildings and machinery, with an estimate of the future

life of each building and machine.

(8) Valuation of the farm itself, in order to arrive at the total amount of

capital invested in the business.

EXPLANATION OF TERMS USED.

Labor Income.—The Labor Income is the basis upon which the comparison

of different farms is made. It is the measure of profit or loss on the farm business

for the year. To permit of a clearer understanding of what the term implies, a

brief outline of the method employed to calculate the Labor Income is given below

:

(1) All farm receipts for the year are totalled—crops sold, live stock and

stock products sold, increase in value of young stock, miscellaneous.

(2) All expenses for the year are totalled—current expenses as outlined in

a preceding paragraph, depreciation on buildings and machinery.

Notes: In "current expenses" a charge is made for labor performed by members
of the family who work for no stated wages. The farmer is asked to estimate the amount
he would have to pay out if he had to hire men to do the work which is done by his

family.' This places the farmer with no family on an equal basis with the man who has
a large family.

In calculating the total receipts and total expenses, due allowance is made for any
increase or decrease in the value of mature live stock, for stock purchased and for any
difference in the amounts of feed on hand at the beginning and end of the year.

(3) From the total receipts is deducted the amount of total expenses, and

the balance is the farmer's net revenue for the year—the earnings of both his

labor and his capital invested.

(4) Interest at five per cent, on the total capital invested is calculated and

deducted from the amount of net revenue. This leaves only the amount earned

by the farmer's labor and managing ability—which amount is termed Labor Income.

If then the "net revenue '' of a farm (as defined in clause 3 above) does

not amount to as much as five per cent, on the capital invested, that farmer is

said to have a "minus" Labor Income—that is, he has worked for less than

nothing, for the capital would have brought in at least five per cent, in any secure

investment, with absolutely no labor on the part of the farmer. On the other

hand, if the "net revenue '' of the farm is several hundreds, or thousands, of

dollars greater than five per cent, interest on capital, that difference is caused

by successful work and good business management of the farmer. A comparison

of the methods employed by the farmers having low Labor Incomes with methods

of farmers having high Labor Incomes is set forth in the following pages.

The question is some times asked, "How does the farmer who has a low or

" minus '' Labor Income manage to live throughout the year ?" If that farmer

had to pay out actual cash for the interest on total investment, the depreciation

on his buildings and machinery and for the labor performed by his family, he



could not continue in the farming business. But in many cases of low Labor

Income there is only a small mortgage, or none at all, on the property, and often

much of the extra labor is performed by the farmer's wife and children. Deprecia-

tion on buildings and machinery is charged each year to form a reserve fund to

replace those buildings and machines at the conclusion of their period of useful-

ness; but neither is this an actual cash payment during the year. These charges

for interest, family labor, and depreciation, not being actually paid out as such,

can be used for the necessary personal expenses of the farmer and his family.

But they cannot in any way be included as part of the farm profit for the year.

The farm profit or Labor Income is the surplus after these legitimate charges have

been made. This places the young farmer, whose farm may be heavily mortgaged

and whose children are not old enough to help with the work, on the same basis

as his older and better established neighbor. The man whose Labor Income is

low or minus, year after year, will eventually be forced out of business, for he

will be unable to make the necessary replacements of buildings and equipment,

wliich in time, will be required.

EXPLANATION OF OTHER TERMS.

Animal Unit.—A mature cow kept on the farm for twelve months is termed

one animal unit or live stock unit. A mature cow kept only six months is one-

half unit. Other animals are fractions of units, based on the relative amounts

of feed consumed, and the number of months kept. Hence, a farm having twenty

animal units has sufficient live stock to consume the same amount of feed that

twenty mature cows would use in twelve months.

Live Stock Index.—The gross receipts per animal unit on each farm is

calculated. Then the average receipts per animal unit for the w^hole area is found.

The farm showing receipts per animal unit exactly the same as the average figure

for the area has a Live Stock Index of 100. Likewise farms with receipts per

animal unit 10 per cent, above or 10 per cent, below the average figure, have,

respectively. Live Stock Indexes of 110 or 90.

Crop Index.—As the Live Stock Index is a measure of efficiency in live stock

production, so is the Crop Index a measure of efficiency in crop production. The
average yield per acre of each group in the district is determined. The
yields per acre of the crops on each farm are compared with these district

averages. The farm which has crop yields Just equal to the district averages has

a Crop Index of 100. Crop yields 10 per cent, above the average give a Crop

Index of 110, while crop yields 10 per cent, below the average give a Crop Index

oi 90.

Tillable Area.—The rough pasture land and pastured woods add to the

feed capacity of the farm, and hence must be taken into consideration. It is

estimated that three acres of rough land or ten acres of woods pastured will produce

the same amount of pasture as one acre of tillable land. Hence, to the actual

number of tillable acres on each farm is added one-third of the number of acres

of rough pasture and one-tenth of the number of acres of pastured woods. The

new figure is taken as the Tillable Area of the farm, and is used as the basis in

grouping farms according to size.

In the following pages will be found tables showing the details of farm business

on different sized farms. The farms were divided up on the basis of Tillable Area

as explained above.



CHAPTER 11.

BEEF-RAISING IN MIDDLESEX COUNTY.

For th^ Year Ending February 28th, 1919.

The northern half of the county of Middlesex is largely devoted to the raising

of market beef. A rich clay loam, level in topography with a high water table,

makes this section and the neighboring area of South Huron the best grazing

district in Ontario. This is practically the only large area in the southern part

of the province where the pastures do not get extremely dry during the middle

of summer. As a consequence this district has developed the grazing of beef

KEMTCo

ELGIN Co.
Map of Middlesex County.

The shaded area represents the district surveyed.

cattle to such a large extent that there are probably more cattle shipped to market

in the fall from this area than from any other district of equal size in Canada.

Moreover, cattle will take a higher finish on the grass in this area than in any

other region in Ontario. One of the outstanding characteristics of this area is

the large amount of tillable land in grass on practically all farms, while whole

farms are in many cases entirely devoted to grazing, being leased for this purpose

by men who make a business of ranching. There is probably less winter finishing

of cattle than in some of the other beef districts of the province. Those men who
crop more land than the average, market their rough feed by taking in to board

the young stockers of those neighbors who graze most of their land or those of

the ranchers who often buy their grass cattle a year ahead.

The farm crops grown in this locality are the common ones found in Western

Ontario, hay (both clover and timothy), wheat, oats, barley, corn, potatoes. While

practically all the rough feeds are fed on the farm, greater or lesser amounts of



the grain crops of all kinds are sold as cash crops, particularly tke wheat. On
a majority of the farms considerable alsike seed is grown to the extent that this

crop is next to wheat in importance as a cash crop. The yields of all farm
crops in this district are well above the average, for these crops, for the province,

and compare favorably with the yields in the very best districts.

A total of 385 farms were studied, located principally in the townships of

East Williams, Mc*Gillivray, Biddulph and the north parts of Lobo and London
Townships. The accompanying map will show the position of this area in its

relation to the rest of Middlesex and to the surrounding counties.

The average Labor Income for the whole area was $760. Table No. 1 shows

the farms grouped according to their tillable acreage. This does not mean acres

actually cropped, but acres which could be placed under crop. (See Table Xo. 1.)

As the size of farm increases, so also does the Labor Income of the farmer

increase. This is due to the larger profits which result from a larger sized

business. It will be noted that the non-productive capital—capital in buildings

and machinery—is 35 per cent, of the total capital on the small farms, but

decreases to 21 per cent, of the total capital on the largest farms. This means,

necessarily, extra cost of operation on the small farm, in proportion to the amount

of business done. Again there can be greater efficiency of man and horse labor

on the larger farms. The operators of the small farms averaged only 23 acres

of crops per man, and 11 acres per work horse, while the operators of the large

farms averaged 35 acres of crops per man and 14 acres per work horse.

INFLUENCE OF SIZE OF FAEM ON LABOR INCOME.
Table 1.

Size-Tillable Farms

No. of Farms
Average Actual Acres
Average Tillable Area
Average Crop Acres
Average Total Capital
Average Capital in Real Estate .

.

Average % Cap. in Real Estate .

.

Average Capital in Buildings ....

Average % Capital in Buildings
Average Capital in Machinery
Average % Capital in Machinery
Average Capital in Live Stcck. .

.

Average % Capital in Live Stock
Average Capital in Feed
Average Crop Acres per Man
Average Crop Acres per Horse. .

.

Average Live Stock Index
Average Crop Index
Average Crops Sold
Average Feed Bought
Average Depreciafon—Bldgs. and

Machinery
Average Labor—Hired
Gross Receipts
Average Total Current Expenses
AVERAGE LABOR INCOME...

Average Labor Income on Best
Farpis

Under
61 ac.

15
70
f r

Or

31

$8252
$5€50

$2215
27

$<)]6

8

$ie33
20]

$280
23
11

107

98
$263

$95|

$143
$179

$1325
$521
$235

3

Farms

$a24

61-75
ac.

35
100
69
45

$11324
$7886

70

$3043
27

$853
8

$2174
19

$S6(^

31
12

lOf
100

$584
$92

$204
$207

$2049

76-90
ac.

[91-110

ac.

87

102
84

53
$11789
$8243

70

$3282
28

$85>
7

$2194
19

$418
34

14

99
98

$678
$79

$209
$260

$2086
$-6741 $718
$582 $545

Farms

$12m

10

Farms

$1778

46]

118

97
5f

$13098

111-

135 ac.

$937^ $11941
71

$31 8e
24

$8291

(

$23891

18
$430

35
15
100]

97
$683
$88

$210
$28'?

$2257
$747
$618

10

Farms

$1478

41

151

124

63
$16543

$3711
22

$1024
6

$3084
18

$532
34

15

99]

99
$937

$93

$249
$434

$3065
$1012
$952

10

Farms

$1925

136-

160 ac.

161-
185 ac.

33]

197
148
71

$19502
$14158

73]

$4035
21

$1110
6

$3548
18

$583
36]

15

99]

101

$881
$107

186-

225 ac,

27
202
172

75]

$21181
$14690

69]

$4188
20

$1209
6

$4439]

21

$724

35]

14

102]

103
$1110
$111

$269 $300

24

256]

204

87
$23981
$17288

72
$5016

21

$1205]

5

$4597

19]

$617
34
15J

95
94

$106«
$121

$505
$3229
$1163
$778

7

Farms

$1695

$519
$3921
$1222
$1270

5

Farms

$:591

$309
$794

$4005]

$1574
$897

Over
225 ac

21
351
285
102

$36613
$25952

71

$6052
17

$1560
4

$7618
21

$924
35
14

103
104

$1385
$414

$393
$843

$6094
$2107
$1734

5 o

Farms Farms

$2056 $3392



But size of farm is not absolutely essential to the making of a high Labor
Income. This statement is borne out by the figures in the bottom line of the
table. The ten best farms of 76-90 tillable acres (average 100-acre farm) made
an average Labor Income of $1,778, which is greater than the average of the 21
farms having over 225 tillable acres each. Likewise, the average Labor Income
of the " Best Farms '' of each group is, in practically every case more than double
the average for the entire group. This proves that there are farmers on all sizes
of f^rms who are making method count in their farming operations. They are
capable of seeing the opportunities which are there, and they are capable of taking
advantage of those opportunities. Method is of more importance than is size
of farm. A man may have a large farm but conduct his business at a loss by
employing poor methods of farming, but the man who employs good methods will
always have some profit, even though his acreage is small.

FARM ORGANIZATION.

The remainder of this chapter deals with some outstanding conclusions drawn
from a study of the data derived from this investigation of Middlesex farms. In
the order taken up on the following pages, these conclusions relate to

:

(1) The Growing of Cash Crops.

(2) Effect of High Crop Yields.

(3) Effect of Good Live Stock.

(4) Effect of Using Better Bulls.

(5) The Most Profitable Amount of Tillable Land used for Pasture.

SHOULD CROPS BE SOLD OR FED?

Table 2.

Percentage of Total
Revenue from Sale of

Crops

No. of

Farms

Crops Sold

Group Total
Crops
Sold

Wheat Alsike
Seed

Labor
iDcome

1

2

3

4

5

6

0-10%
11-20%
21-30%
31-40%
41-50%
Over 50%

44
59
78
67
44

27

$ 139
477
717
913
1396
1466

$ 96
357
487
542
677
582

$ 8

48
100
160
372
531

$ 406
671
702
920
991
1084

Perhaps the first question a farmer might ask is, " Is it more profitable to
sell crops than to feed them?'' Table 2 was prepared to answer that question.
It is quite evident that in 1918 those farmers who sold the most crops made the
largest profits. At first glance, therefore, it would seem that the best thing to do
would be to sell off the stock and go into the " Cash Crop '' business. But on
studying the table more closely, it is seen that the increase in Labor Incomes
between group 4 and 6 is not nearly in proportion to the increase in crops sold.
Group 6 sold $533 more crops than group 4, but made only $164 more Labor
Income. Moreover, almost one-third of their crop sales were of alsike clover seed.
Nineteen hundred and. eighteen was a most favorable year for the alsike grower-
high yields and high prices. Had the alsike crop failed, group 6 would have had
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a much lower Labor Income than group 4. Hence it would seem that, considering

ope year with another, the farmer who receives from 30 to 40 per cent, of his gross

revenue from cash crops and the remainder from live stock stands the greatest

chance of ultimate success, and the maintaining of this live stock insures the

keeping up of soil fertility, which is a factor of no small consideration.

It might be said that if a man had especially good live stock, it might pay

him to feed all his crops and sell none. The six groups of farms in Table 2 were

di\dded into sub-groups—those having poor stock and those having good stock.

See Table 2a.

Table 2a.

Percentage of Total
Revenue from Sale

of Crops
No. of

Farms

Farms with Poor Stock Farms with Good Stock

Group
Income

»- Labor
^' Income

1

2
3
4

5 and 6

0-10%
11-20%
21-30%
31-40%
Over 40%

44

59
78
67
81

18 Minus $109
25 241
27 298
31 515
57 747

26 $ 760
34 980
50 916
36 1270
24 1684

This table shows that even the farmers who had " good *^ live stock—that is,

live stock above the average in returns per animal—found it profitable to make

at least 30 to 40 per cent, of their revenue from the sale of crops. During 1918,

it was profitable to go beyond the 40 per cent., but as pointed out previously, this

was because of its being such a favorable year for alsike seed.

EFFECT OF HIGH CROP YIELDS OX FARM PROFITS.

Table 3.

.Group Crop Yields No. of Farms Labor Hired per
Farm Labor"Income

-1
2

Below 81 % of average
81-90%

44

66
72
71
49
27

$394
342
380
470
339
402

$ 437

686
3 91-100% 827

4 101-110% 788
5 ni-120% 998

"'
6 Over 120 % of average .... 1084

In Table 3, 100 per cent, represents the average of the district in yield per

acre of the main crops—wheat, barley, oats, mixed grain, corn, hay, and alsike and

red clover seed. Groups 1, 2 and 3 were below average while groups 4, 5 and 6

were above the average. A glance suffices to show the great influence which high

crop yield exerts "on the farm profit. Group 6 made more than double the Labor

Income of Group 1. The fact that group 4 made slightly less than Group 3 is

due to too high a labor charge for the amount of work done.
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EFFECT OF GOOD LIVE STOCK ON FARM PROFITS.

Table 4.

Groap Quality of Live Stock No. of Farms Labor Income

1

2
Below 81% of Average
81-90%

61
54
55
58

46
55

$ 273
437

3 91-100% 741
4 101-110% 874
5 111-120% 1037'

6 Over 120% of average.

.

1388

As in Table 3, 100 per cent, in Table 4, rep-resents the average of the district

in live stock returns. Hence groups 1, 2 and 3 had live stock which were poorer

than the average, while 4, 5 and 6 had live stock which were better than the

average. All groups fed practically the same amounts of feed to each class of

stock. It is quite plain, therefore, that the cattle in groups 1, 2 and 3 did not

make sufficient gain to pay market price for the feed they consumed. The cattle

in groups 4, 5 and 6 were more productive on account of better breeding and
handling and made more productive gains.

Consequently the Labor Incomes of these groups were much higher than

those of the former—the Labor Income of group 6 is five times that of group 1.

In a live stock district such as North Middlesex, it is absolutely essential that

the live stock be able to make good returns for the feed consumed.

An interesting comparison of the effect of good crops with the effect of good

live stock can be made by a study of Tables 3 and 4. Both tables are divided in

the same way, that is, starting with yield or quality below 81 per cent, and each

successive group having a 10 per cent, increase until 120 per cent, is reached. All

other factors that effect farm profits are equal in each table except the one being

studied, that is, all groups in Table 3 are about equal in quality of live stock, size

of farm, and per cent, of cash crops sold, varying only in yield of crops. In a

like manner the different groups in Table 4 are equal in all respects except in

quality of live stock. It is seen, therefore, from a study of the two tables that

farms with live stock helow 80 per cent, of the average in quality have smaller

profits than farms with crops below 80 per cent, of the average. Moreover, each

successive increase of 10 per cent, in quality of live stock has a greater effect in

increasing the Labor Income than has a similar increase in yield of crops. While

finally those farms with live stock more than 20 per cent, above the average had

larger Labor Incomes to the extent of $300 more per farm than those with crops

20 per cent, above the average. This leads to the conclusion that improvement

in crop yields will not give the increased profits expected unless the market for

the greater part of these increased crops, that is the farm live stock is of a quality

that gives a high return for feed consumed. We feel safe in stating, therefore,

that it pays best to see to it that live stock is good.

THE EFFECT OF USING BETTER BULLS.

The use of a pure-bred bull is generally admitted to have the effect of in-

creasing the ability of the offspring to make profitable use of feed. Table 5 sliows

the effect of the use of pure-bred bulls on the Middlesex farms.
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Table 5.

Farms Using Grade Bulls.

On 51 per cent, of these farms steers did not pay for their feed.

On 22 per cent, of these farms steers returned more than $10 profit each.

Farms Having Used Pure-Bred Bulls More than 10 Years.

On 36 per cent, of these farms steers did not pay for their feed.

On 42 per cent, of these farms steers returned more than $10 profit each.

The percentage of farms having profitable cattle was almost twice as great*

on the group which had used pure-bred bulls for over 10 years, as in the group

which had always used grade bulls. Likewise, the percentage having cattle which

were fed at an absolute loss was smaller. This proves beyond a doubt that the

use of a pure-bred bull does pay in actual dollars. It is interesting to note that'

out of the 204: farms which were used in this calculation 130 had pure-bred bulls,

and only 74 were still using grades. This is an indication that the majority of

Middlesex farmers realize the value of pure blood in the herd, and that the general

breeding of Middlesex cattle is good.

SHOULD MUCH TILLABLE LAND BE LEFT IN PASTURE?

One of the outstanding features of farm practice in North Middlesex is the

large amount of tillable land in pasture. To find out whether or not this practice

was profitable—on small, medium or large farms—Table 6 was prepared.

Table 6.

Percentage of Til-
lft.V)lp r^and in

Farms of 100 Acres or
less

Farms between 100 and
200 Acres

Farms of 200 Acres and
Over

Pasture
No. TiRbor Income No. LaborIncome No. Tiabor Income

Under 20%
20-30%

40
33
34
26
21

$731
612
513
411
152

18
17
15
36

$*847

1237
703
863

9
13
18
16
33

$i332
30-40% 1422
40-60% 1402
50-60% 1258

Over 60% 667

Plainly the men on farms of 100 acres or less, who pastured more than 20

per cent, of their cleared land, suffered thereby. A small farm must be nearly

all under crop in order that the revenue may be sufficient to pay current expenses

and still leave a good profit. On the medium sized farms, the men who pastured

about a third (30 to 40 per cent.) made the highest returns. On farms of 200

acres or more, the Labor Income did not beD:in to drop until the groups were

reached which had more than half of their tillable land in pasture. Hence it

would appear that there is a good reason for pasturing from a third to a half of

the tillable land, if the farm be large enough. But if more than 50 per cent, of

the tillable land be grazed, no matter what the size of farm, a very small profit is

the result. And it is interesting to note that the forty small farms, which had

less than 20 per cent, of their plow land in pasture, made larger profits than did

the thirty-three large farms which went to the extreme of pasturing more than

60 per cent, of their tillable land. We are safe in concluding therefore, that full
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advantage should he taken of the excellent grazing conditions in this district. It

is good business to pasture a certain amount of this good land and given a suffi-

ciently large farm, good live stock and a proper proportion of cash crops, the

grazing of cattle while a partly speculative enterprise, has good basis of justifica-

lion as a sound commercial enterprise in this area.

COST OF PRODUCINO BEEF.

(This portion of the investigation was prepared by Mr. C. M. Nixon of the Farm
Management Department.)

In the compilation of the data, it was found that quite a large number of

the farms studied were devoted almost entirely to the production of beef. It was

safe, therefore, to assume that these farms could be used to calculate the cost of

the beef produced since a complete record was at hand of the farm expanses and

overhead and also of the amount of beef sold and initial cost thereof at the

beginning of the year. It is true that on some of these farms there was some
revenue besides cattle sold, but the net effect of these other sources of revenue was
to reduce the cost of beef to the extent of the profits only on the sidelines.

The method of calculating the cost of production was as follows : To running

expenses of the farm was added 7 per cent, interest on the total capital invested in

farm, live stock, etc., and $600 for the labor of the farmer himself. To this total

was added the cost price of the cattle at the beginning of the year. From this

total was subtracted the revenue from all other sources than beef sold. The
remainder was the net cost of the beef cattle sold. An example of the method is

given below.

Table 7.

^ Size of farm—150 acres.

Total capital $20,743.

Pounds of beef sold 28.540.

Farm expenses, labor, repairs, seed, taxes, etc $975 00
Interest on capital at 7 per cent 1,452 00
Labor of owner 600 00
Cost of cattle, sold as beef 2,480 00

Total cost $5,507 00
Less revenue from crops, hogs, etc 698 00

Net cost of beef sold $4,809 00

28,540 pounds (live weight) beef cost 4,809 00
100 pounds (live weight) beef cost 16 85

In the above table under costs will be noticed " farm expenses.'' This item may
be taken to mean the total of labor hired, feed bought, repairs to buildings and
machinery, taxes, threshing, and all general expenses of operating the farm.

Interest on total capital has been taken at 7 per cent., that being the average rate

paid for money invested in the section surveyed. " Cost of Cattle Sold as Beef ''

means their value at the beginning of the year or the price paid for those pur-

chased during the year, and sold as part of the year's business.

Using the above method of calculation. Table No. 7 was compiled and is here

sriven as an illustration of the cost on each of the thirty-nine farms. In order

that the table may be more complete, the average selling price for each farm was
added.
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Table No. 8.

Farm No. Pounds Beef Produced Cost per Cwt. Selling Price per Cwt.

11 26975 $ 9.76 $10.57
14 31650 5.75 12.63
16 18600 15.62 10.86
17 46945 18.64 13.85
19 28540 9.85 12.80
33 50025 6.59 10.47
34 29713 9.98 13.69
35 52400 10.72 9.69
47 18475 9.29 11.83
51 27584 20.08 12.39
74 27928 13.93 14.02
87 17642 12.98 12.05
88 48979 13.69 12.87
112 5940 17.93 9.16
113 13782 23.79 11.32
114 9750 14.61 10.39
125 26350 17.27 13.29
131 22700 18.03 12.20
172 54500 11.72 12.08
185 88350 10.75 12.22
200 19065 14.82 12.46
207 22G65 11.42 8.09
212 21040 14.08 11.51
224 30600 11.27 11.24
230 28429 16.84 13.86
231 13280 11.85 11.48
237 71200 15.42 13.14
254 22400 16.42 10.92
274 18000 14.86 9.86
298 12329 15.18 11.19
312 34026 15.42 13.84
324 55980 13.00 10.67
331 80412 12.18 12.87
333 31837 12.95 10.12
336 10600 6.65 10.55
339 24030 15.87 12.52
346 23350 6.76 12.24
359 16729 17.66 12.25
368 14750 8.81 10.00

Note.—All tables and calculations of pounds are based ou live weight of cattle.

By comparing the average selling price per farm with the cost as shown in

Table No. 8, it is found that only thirteen out of the thirty-nine farms sold their

season's beef cattle at a gain. On the other twenty-six farms the loss ranges from

three cents per cwt. on Farm No. 224 to $12.47 per cwt. on Farm No. 11.3. The

total amount of beef sold from the thirty-nine farms was 1,206,950 pounds; the

average cost per hundred pounds $13.40; while the average selling price was

only $11.72 per hundred pounds or an average loss per farm of $519.92. Table

No. 7 shows that in the method of calculating the cost of beef, the operator was

allowed $600 for his year's labor, therefore taking $600 per year as the average

land owner's wage, and from this subtract a loss of $519.92, the average year's

wages per operator on each of the thirty-nine farms is $80.08.
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INFLUENCE OF SIZE OF FARM ON COST OF PRODUCTION OF BEEF.

Table 9.

Size of Farm No. of Farms Average Size
of Farm

Cost per 100
pounds

Labor Income
Live Stock

Index

200 Acres or less

200 Acres or over. . ..

20

19

149

332

$13.15

13.65

$ 633

1099

103

93

This table shows that size of farm has very little influence on the cost of

production. The small difference between cost on the two groups of farms is no

doubt due entirely to the quality of live stock kept.

INFLUENCE OF SALE OF CROPS ON COST OF PRODUCTION.

Table 10.

% Receipts from Crops No. of Farms Cost of producing 100 lbs.

of Beef
Live Stock

Index
Labor Income

Under \\% 11

16
12

$ 15.32
13.15
11.95

100
106
106

$ 351.00
11-25 % 995.00
Over 25 % 1164.00

Table No. 10 is based on the per cent, gross receipts received from the sale

of cash crops. A study of the table will show that this has a marked influence

upon the cost of beef. The first group of farms—eleven in number—received

less than 11 per cent., hence show high cost of production, low crop index, just

average live stock index and a low Labor Income. Looking at the other two groups

of farms it is evident that as the per cent, receipts from crops increases, the cost of

beef decreases and the Labor Income is greater. In groups 2 and 3 this may be

due partly to the better quality live stock.

INFLUENCE OF POUNDS OF BEEF PER ACRE OF PASTURE ON COST
OF PRODUCTION.

Table 11.

Pounds per Acre of Pasture No. of Farms Cost per 100 Pounds

Under 200 Pounds 15

24

$14.88

Over 200 Pounds 12.19

The influence of pounds of beef per acre pastured on cost of production is

clearly shown in Table No. 11. In the first group of farms where an acre of

pasture yielded an average of less than 200 pounds, the cost per hundred pounds

was $2.69 greater than the second group, where an average of over 200 pounds p^r
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acre was received. From the results evidenced in this table it would seem that

on the first group of farms, the pasture land was not stocked heavily enough or

the pasture too poor, therefore, the cost of production was raised accordingly.

On many farms the pasture was such that it did not properly nourish and

fatten the animals. Since pastures are the mainstay of the beef industry of

Middlesex County, much might be done to renovate these pasture lands. The
use of basic slag has given good results in Nova Scotia. Professor Trueman of

the Nova Scotia Agricultural College has proven that an application of 400 pounds

of basic slag per acre every three years produces a rich velvety growth when
applied to old pastures, producing feed sufficient to sustain and fatten many more

cattle than similar land not fertilized.

It must be concluded, therefore, that better cattle, better pasture and more

cattle pastured per acre, along with a fair amount of revenue from cash crops will

do much to lower cost of production and replace to some extent the element of

speculation and occasional loss by an element of stability and more continuous

profits in the grazing business.

SUMMARIZED CONCLUSIONS FROM THE MIDDLESEX SURVEY.

1. That while the Labor Income from the average large farm is higher than

that from the average small farm, it is possible by employing better farming

methods to raise the Labor Income from the small farms to a profitable point.

(See Table 1.)

2. That for beef raising purposes a farm of 150 to 200 acres offers all the

opportunity needed for the largest profits. (See Table 1.)

3. That in this district the average farmer should aim to derive at least

30 to 40 per cent, of his revenue from the sale of the cash crops suited to his

locaHty. (See Table 2.)

4. That the above conclusion holds good even on those farms on which the

live stock is extra good. (See Table 2a.)

5. That the Labor Income advances steadily with increased crop yields if all

other factors remain constant. (See Table 3.)

6. That the quality of the live stock is the greatest single factor influencing

farm profits. (See Table 4.)

7. That improvement in quality of live stock depends largely on use of good

bulls. (See Table 5.)

8. That advantage should be taken of the good grazing conditions in the

district by pasturing part of the tillable land on the farm. (See Table 6.)

9. That the proportion of tillable land used for pasture depends on the size

of farm. (See Table 6.)

10. That on farms devoted largely to beef production the selling price was

not sufficiently high to give the average farmer $600 per year for his labor and

7 per cent, on his investment in addition to the running expenses of his farm.

(See Table 8.)

11. That the raising of a certain amount of cash crops for sale and providing

of good pastures will cut down the cost of production of beef produced under

grazing conditions. (See Tables 10 and 11.)



10

CHAPTER III.

THE MIXED FARMING BUSINESS IN WESTERN ONTARIO.
For the Year Ending April 30th, 1919.

This investigation or survey was conducted on 329 farms engaged in mixed
or general fanning business, located in the Townships of Mono, Amaranth, and
East Garafraxa, in Dufferin County and the neighboring Townships of Erin, in
Wellington County and Caledon in Peel County. The location of this area in

its relation to the surrounding district is shown on the accompanying map. (Map
No. 2.) This survey is an extension of the original survey of this department

Map of Dufferin County with Caledon Tp., Peel County, and Erin Tp.,
Wellington County.

The shaded area represents the district surveyed.

conducted in 1918 in the Township of Caledon on 113 farms. The district under
survey is very typical as regards soil, climate, crops and live stock of the mixed
farming districts of Western Ontario and represents farming conditions in the
following counties: Simcoe, Dufferin, North Peel, North Halton, Wellington,
Grey, Bruce and North Huron. This is the true mixed farming region of
Ontario. Practically all farms have sheep, swine and poultry, many have bee«,
and all farms sell some milk or cream and fatten some cattle, the breeds of cattle
being of beef origin. The crops grown comprise practically all those found in
Ontario, wheat, oats, barley, rye, buckwheat, silage corn, clover, timothy and
sweet clover, hay, alsike and sweet clover for seed, mangels for feed and turnips
both for feed and market, while one of the important cash crops is potatoes. This
area is rapidly coming to the front as one of the most important potato growing
districts in Ontario.

The land of the whole district is very rolling and in some districts is extremely
hiUy, especially in Caledon Township. There is considerable waste land on the
steepest hills in this township, and there are some swamps in different parts of
the area. The soil is very uneven, practically all over the district, ranging from
a lisfht sandv loam to a fairlv heavv pIav lr>flm a-nj] marnr -fo- r\OTT/ ,11 +V-. X~.
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of soil found in the area. The whole district is not naturally as fertile as the

land in that part of Ontario to the south and west, and the crop yields on the

average, except potatoes, roots, and clover seed, are considerably below those in

the dairying and beef-raising districts such as Oxford, Middlesex, Brant, Waterloo

and Perth Counties. The comparative yields per acre of some of the principal

crops in three of the districts surveyed, for the crop year of 1918 were as follows:

Table 12.

Dufferin, Peel and
Wellington

Oxford Middlesex

Hay .9 Tons
36 Bus.
33 '•

36 "

25 „

1.9 Tons
52 Bus.
43 "

50 "

1 . 6 Tons
Oats 48 Bus.
Barley 37 "

Mixed Grain 44 "

Spring Wheat 28 "

The above table gives a fair idea of the comparative crop growing capacity

this mixed farming area as contrasted with some of the most fertile sections of

the province.

of

INFLUENCE OF SIZE OF FAEM ON LABOR INCOME.
Table 13 sets out in some detail the financial condition and the returns from

farms of the different sizes in this mixed farming district, which for sake of

brevity will hereafter be called the Dufferin County Survey.

Table 13.

Size—Tillable Acres
Under
76 ac.

76-90
ac.

91-110

ac.

111-135
ac.

136-160
ac.

161-185
ac.

186-225
ac.

Over
225 ac.

No. of Farms
Average Actual Acres
Average Tillable Area
Average Crop Acres
Average Total Capital
Average Capital in Real Estate .

.

Average % Cap. in Real Estate .

.

Average Capital in Buildings...
Average % Cap. in Buildings ....

Average Capital in Machinery . .

.

Average % Cap. in Machinery. . .

.

Average Capital in Live Stock. .

.

Average % Cap. in Live Stock
Average Capital in Feed
Average Crop Acres per Man ....

Average Crop Acres per Hjrse. .

.

Average Live Stock Index
A.verage Crop Index
Average Crops Sold
Average Feed Bought
Average -Depreciation—Buildings

and Machinery
Average Labor Hired
Gross Receipts :

Averfige Total Current Expenses
Average Labor Income

Average Labor Income on Best
Farms

29
98
65

• 52
$8061
$5320

66
$2687

33
$700
8.7

$1694
21

$306
38.9
18.1
101
94

$319
$148

$168
$159
$1679
$590
$498

5

Farms

$1534

60
102
85
66

$10096
$6625

66
$3147

31

$806
7.6

$2183
22

$415
43.2
17.9

98
103

$597
$124

$201
$235
$2262
$702
$818

10
Farms

$1758

46
110
96
73

$10819
$7422

69
$3102

29
$815
7.5

$2100
19

$426
46.6
20.7
106
97

$522
$79

$196
$263

$2284
$687
$802

6
Farms

$1770

37
163
126
94

$14910
$9999

67
$3728

25
$1024

6.5
$3263

22
$570
48.1
19.4

98
107

$658
$138

$237
$452

$3096
$1066
$1018

6
Farms

$1965

38
178
146
104

$15450
$10600

69
$4054

26
$964
6.2

$3250
21

49.2
20.0

91
97

$805
$114

$261
$494

$3101
$1089
$948

6
Farms

$1926

32
205
173
118

$18152
$11906

66
$5013

28
$1214

6.6
$4287

23
$687
54.1
22.8

98
98

$811
$181

$293
$559
$3774
$1307
$1213

5

Farms

$2475

16
229
197
140

$20593
$14394

70
$5584

27
$1237

6.1
$4125

20
$762
60.4
23.8
102
96

$842
$145

$280
$546

$3971
$1310
$1339

4

Farms

$2585

10
366
290
177

$27141
$19600

72

$6415
23

$145]
5.3

$5259
19

$781
57.2
21.6
102
102

$1668
$102

$376
$883

$5256
$1754
$1678

3

Farms

2670
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In order to bring out more clearly the main comparative points in Table 13,

some of the chief factors relating to size of business are set out in the following

tables. In these tables the group numbers refer always to the same sizes of farms,

for instance Group 1 refers to the farms below 76 acres in tillable area and so

forth.

LABOK INCOMES ON DIFFERENT SIZED FAEMS.

Table 14.

Tillable Acres No. of Farms Average Actual
Size

Average Acres
of Crops

Average
Labor

Incoire

GrouD 1 Under 76 Acres
76-90 Acres
91-110 "

111-135 "

136-160 "

161-185 "

186-225 "

Over 225 Acres
124 Acres

29
60
46
37
38
32
16
10

268

98 Acres
102 "

110 "

163 "

178 '*

205 "

229 "

366 "

152 "

52
66
73
94

104
118
140
290
90

$ 498
" 2 818
" 3 802
" 4 1018
" 5 948
" 6 1213
" 7 1339
" 8 1678

All Farms 937

As the size of farm increases, so also does the Labor Income of the farmer

increase. This is due to the larger profits which result from the larger sized

business. It will be noted from the following table that the non-productiv^

capital—money invested in buildings and machinery—is 42 per cent, of the total

capital on the small farms but decreases to 29 per cent, of the total capital on the

largest farms. This means that the larger farms have a greater proportion of

their capital devoted to land and live stock, which are the revenue producing part

of the farm business, also that the larger farms have a smaller cost of operation

in proportion to the business done.

Table 15.

Group Total Capital
Capital in Real

Estate
Capital in Build-

ings

Capital in

Machinery
% of Total Capital
in Bldgs. and Ma-

chinery

1 $ 8061 $ 5320 $2687 $ 700 42
2 10096 6625 3147 806 39
3 10819 7422 3102 815 36
4 14910 9999 3728 1024 32
5 15450 10600 4054 964 32
6 18152 11906 5013 1214 34

7 20593 14394 5584 1237 33
8 27141 19600 6415 1451 29

Again there can be greater efficiency of man and horse labor on the larger

farms. The operators of the small farms averaged only 39 acres of crops per man,

and 18 acres per work horse, while the operators of the large farms averaged 57

acres of crops per man and 22 acres per work horse. This saving on the part of

the larger farms was accomplished with practically no decrease in the yield of

crops as the Crop Index in the following table shows practically average yield of

crops in all groups:
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Table 16.

Group Acres of Crops per Man Acres of Crops per Horse Crop Index

1 39 18 94
2 43 18 103
3 47 20 97
4 48 20 107
5 49 22 97
6 54 24 98
7 60 22 96
8 57 • • 102

The term " Crop Index '' used in the above table is the measure of the crop

yields, 100 being the average of the district.

But size of farm is not absolutely essential to the making of a high Labor

Income. This statement is borne out by the figures on the right hand column of

the following table. The six best farms of group 4, 111-135 acres of tillable land

(average 150 acre farm) made an average Labor Income of $1,965, which is

greater than the average of the ten largest farms. Likewise, the average Labor

Income of the ^^ Best Farms " of each group is, in practically every case more than

double the average for the entire group. This proves that there are

farmers on all sizes of farms who are making method count in their farming

operations. They are capable of seeing the opportunities which are there and

they are capable of taking advantage of those opportunities. Method is of more

importance than is size of farm. A man may have a large farm but conduct his

business at a loss by employing poor methods of farming, but the man who
employs good methods will always have some profit even though his acreage is

small.

Table 17.

Average Size Average Labor Income

Average T^ator Incomes on Best Farms

Group
Number Labor Income

1 98 $ 498 5 .$15S4

2 102 818 10 1758
3 110 802 (i 1770

4 163 1018 6 1965
5 178 948 6 1926

6 205 1213 5 2475

7 229 1339 4 2585
8 366 1678 3 2670

It is quite plain from the above table that a farm of 150 to 200 acres gives

the farmer all the opportunity there is in the mixed farming business. With a

farm of this -size he can make the maximum profits.

MIXED FAEM OEGANIZATION.

A study of the figures of the individual farms in the survey shows wide

differences in profits even on equal sized farms. It is, therefore, the purpose of

the rest of this chapter, from an analysis of the cause of high or low profits to

point out the influences that operate in making farms financially siaccessful or
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otherwise. Very many features of the farm organization have been studied.

Some are published herein, others are left for further study or until the conclu-

sions are verified by following surveys which are now under way. The features

of farm organization to be presented in this bulletin are as follows:

(1) Effect of High Crop Yields on Profits.

(2) Effect of Good Live Stock.

(3) Effect of Using Better Bulls.

(4) Comparative effect of Good Crops and Good Live Stock.

(5) Profits from Potatoes.

Among the factors left for further verification in this survey, were the most

profitable division of the farm capital amongst land, buildings, machinery and

live stock, the intensity of the farm operations and the effect of cash crops on

profits. As this area did not have any one branch of live stock strongly developed

like the dairy and beef surveys, and as a large share of the farm revenue came

from the selling of a great variety of farm crops it was considered wise not to

publish anything regarding this feature of the business until further investigation

is made.

EFFECT OF HIGH CROP YIELDS OX FARM PROFITS.

The average yields of the different crops grown on the farms surveyed during

the year 1918 were: Wheat 25 bushels, oats 36 bushels, barley 33 bushels, mixed

grain 36 bushels, potatoes 100 bags and hay 9 tons. The effect of the yield of

crops on the farm profits are found in the following table

:

Table 18.

Group Crop Yields No. of Farms Crop Ac. per Man Labor Hired per
Farm

TiRbor

Income >

1
2

Below 81 % of average
81-90%

38
59
51
47
38
85

47
47

52
46
47
45

.$344

306
384
441
427
404

$ 506
583

3 91-100 % 937
4 101-110 % 956
5 111-120 % 1293
6 Over 120 % of average 1331

In Table 18, 100 per cent, represents the average of the district in yield per

acre of the main crops—wheat, oats, barley, mixed grain, hay and potatoes. Groups

1 , 2 and 3 were below the average, while groups 4, 5 and 6 were above the average.

A glance suffices to show the great influence which high crop yield exerts on the

farm profit. Group 6 made more than double the Labor Income of group 1.

Groups 4, 5 and 6 hired more labor and worked slightly less acres per man, but

the extra time and expense put on the land, was amply repaid in the larger farm

profits.
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EFFECT OF GOOD LIVE STOCK ON FARM PROFITS.

Table 19.

Group
Quality of Live

Stock
No. of

Farms
Cost of Feed per
Auimal Unit

Receipts per
Animal Unit

% of Farms
using Pure-
Bred Bulls

Labor
Income

1

2

Below 81 % of

average
81-90 %

49
45
52
48

37

37

$64
68
75
83
82

86

$ 59

66
74
84

90

101

31%
46%
55%
60%
58%

65%

$ 422
750

3
4

5

6

91-100 %
101-110%
111-120%
Over 120 % of

average

862
974
1181

1658

As in Table 18, 100 per cent, represents the average live stock returns. The^

increases in farm profits, from keeping better live stock are very evident from a

study of Table 6. Groups 4, 5 and 6, all of which were above the average in

quality of live stock made much greater profits than groups 1, 2 and 3, so much
so that the Labor Income of group 6 is four times that of group 1. Some of the

practical methods of increasing returns from live stock are indicated by the

columns dealing with " Feed Per Animal Unit " and '^ Per Cent, of Farms using

Pure-Bred Bulls.'' (Animal unit is a cow or horse or a proportionable number of

smaller animals.) L'ndoubtedly the small returns from groups 1, 2 and 3 are in

part due to poor feeding, keeping down the receipts per animal, but it must be

noticed that in these three groups none of the average receipts are equal to the

average feed fed. We are forced to conclude therefore, that feed is not the only

solution of better live stock. The column dealing with the number of pure-bred

bulls seems to indicate that the more general use of good bulls offers the soundest

solution of better returns for feed. The following table demonstrates the effect of

pure-bred bulls on the live stock of the farms surve3'ed.

THE EFFECT OF USI^STG BETTER BULLS.

The use of a pure-bred bull is generally admitted to have the effect of

increasing the ability of the offspring to make profitable use of feed. Table 20

shows the effect of the use of pure-bred bulls on the farms survej'ed.

Table 20.

Farms Using Grade Bulls On €4 per cent, of these farms Live Stock did not
"pay market price for their feed.

On 24 per cent, of these farms Live Stock returned
more than $10 profit per animal unit over cost

of feed.

Farms Using Pure-Bred Bulls for

more than 10 years On 33 per cent, of these farms Live Stock did not
pay market price for their feed.

On i>5 per cent, of these farms Live Stock returned
more than $10 profit per animal unit over
cost of feed.

The percentage of farms having profitable cattle was more than twice as great

on the group which, had used pure-bred bulls for over ten years as in the group
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which had always- used grade bulls. Likewise, the percentage having cattle which

were fed at an absolute loss was only half as great. This proves beyond a doubt

that the use of a pure-bred bull does pay in actual dollars. It is interesting ro note

that out of the 223 farms which were used in this calculation 138 had pure-brod

bulls and only 85 were still using grades. This is an indication that the majority

of Dufferin farmers realize the value of pure blood in the herd.

COMPARATIVE EFFECTS OF GOOD LIVE STOCK AND GOOD CHOPS.

Table 21.

Farms with Poor Live Stock Average Live Stock Good Live Stock

Poor Crops
Group 1—45 farms
Labor Income. $393

Group 4—34 farms
T-abor Income, $731

Group 7—18 farms
Labor Income, $1124

Aveiage Crops. ..
Group 2—36 farms
Labor Income, $712

Group 5—35 farms
Labor Income, $928

Group 8—27 farms
Labor Income, $1274

Good Crops
Group 3—13 farms
Labor Income, $843

Group 6—31 farms
Labor Income, $1106

Group 9—29 farms
Labor Income, $1733

The above table demonstrates the effect of increasing the quality of either or

both of the two main factors in Farm Profits, Crops and Live Stock. Where the

Live Stock remains the same in each case, the effect of increased crop yields is as

follows

:

With poor live stock, from Group 1 to Group 3, increase $450 00
With average live stock, from Group 4 to Group 6, increase 375 00
With good live stock, from Group 7 to Group 9, increase 609 00

Where Crop Yields remain the same in each case the effect of better Live Stock

is as follows

:

With poor crops, from Group 1 to Group 7, increase $731 00

With average crops, from Group 2 to Group 8, increase 562 00

With good crops, from Group 3 to Group 9, increase 890 00

The increased profits from improving Live Stock are larger than those derived

from better Crop Yields.

To illustrate further, Good Live Stock and Poor Crops give larger profits than

Good Crops and Poor Live Stock—compare groups 3 and 7. Even average Live

Stock and average Crops, yields a much higher return than Good Crops and Poor

Live Stock—compare groups 3 and 5. We are safe in assuming therefore that as

the Live Stock is the market for most of the Farm Crops it is rather poor economy

to go to great expense growing high yields of crops if the price received by market-

ing them through the live stock is low on account of unprofitable live stock. Im-
provement in crop yield and Live Stock must go hand-in-hand or better still with

Live Stock improvement leading.
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PEOFITS FROM POTATOES.

In the district surveyed, potato growing is an important part of the farm

business. To study the effect on farm profits of growing different amounts of

potatoes the following table is made up of all the farms of about 100 acres in size.

Table 22.

Acres in Potatoes

Less than 2

2 to 2^
3 to 3i
4 to 4^
5 acres and over

No. of

Farms

31
25

30
13

21

Average Acnes Labor
in Potatoes Hired

1.0 $190
2.2 177
3.1 231
4.1 274
6.0 248

Crop Acres
j

Potatoes Sold
per Man per Acre

44
48
42
42
42

MO
98
91
97
99

Avei-a^fe

Labor
Income

$670
755
791
870
929

The above table shows that the growing of an increased acreage of potatoes

yields quite large yearly farm profits. The above farms which raised three acres

or more per farm had somewhat larger labor costs and were not able to raise as

many acres of crops for each man engaged, but the net result was to add from $40

.to $60 per acre clear profit, to the business for each additional acre grown.

CHAPTER IV.

THE DAIRY FARMING BUSINESS IN EASTERN ONTARIO.

Second Survey.

This survey consisted of a study of 310 Dundas County farm businesses for

the year ending April 30th, 1919. The results of the first year's survey w(a'e

published in pamphlet form by the Farm Management Department in April, 1919.

Dundas County is entirely a dairy district. The cattle are almost entirely of Hol-

stein and Ayrshire breeding. The markets for milk are the cheese factory, which

absorbs over half the milk of the county, the condenser at Chesterville, which does

a large volume of business in the Towoship of Winchester, the most highly devel-

oped dairy section in the county, if not in Eastern Ontario, and from the farms

adjoining the main lines of the Grand Trunk and Canadian Pacific Railways much
milk is shipped to Montreal for the city milk trade. Another well developed live

stock industry in the area is the production of poultry products, and in the cheese

factory sections large numbers of swine are raised. The principal farm crops

raised are the ordinary farm feeds, hay, silage, corn, oats, barley and mixed grain.

For cash crops some beans and a little tobacco are grown and in the southern

townships are found a number of good, apple orchards. Very little wheat is raised

in this county, and most of the crops grown are fed on the farms to dairy cattle,

swine and poultry.
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The land in the county is very level, and there are still large areas of swamp
in all sections. Although the two front townships—Williamsburg and Matilda

rank as one of the earliest settlements of British subjects in Ontario, the two

north Townships of Mountain and Winchester settled fifty years later, have a

naturally better soil and have possibly made greater strides along the line of

development of the dairy business. The soil in these latter townships is a rich

clay loam, reasonably free from stones and light spots. In the two southern town-

ships the soil is not as deep, is less uniform, ranging from sand and gravel on the

west to heavy clay on the east, and in all parts are found very rough stony tracts

and swampy areas of all sizes.

STsORnONT Co

\

Map of Dundas County.

The shaded area represents the district surveyed.

The crop season of 1918, covered by this second survey, was a very unfavorable

one. While the hay was a good crop, incessant rains through August, September

and October prevented on most farms the harvesting of grain crops, silage corn,

potatoes and roots. To partially offset this, pasture conditions remained good

later in the fall than usual, somewhat shortening the winter feeding season.

LABOK INCOME.

The average Labor Income for the year on the 290 farms used for final study

was $882. This was $20 lower than the average for the previous year on the same

farms. Although the price received for dairy products was much higher in 1919,

the loss of the grain and corn crops on many of the farms caused smaller profits for

the year's operations.

Table 23 gives in detail the financial condition on the different sized farms h\

this survev.
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INFLUENCE OE SIZE OF FAKM ON LABOR INCOME.

Table 23.

Size—Tillable Acres
27-45

ac.

46-60
ac.

61-75
ac.

76-90

ac.

91-110
ac.

111-

135 ac.

136-
160 ac,

Over
160
ac.

No. of Farms
Average Actual Size

Average Tillable Area
Average Crop Acres
Average Total Capital

Average Capital in Real Estate.

Average % Capital in Real Estate

Average Capital in Buildings ....

Average % Capital in Buildings

Average Capital in Machinery. .

.

Average % Capital in Machinery
Average Capital in Live Stock.,

Average % Capital in Live Stock

Average Capital in Feed
Average Crop Acres per Man.
Average Crop Acres per Horse..

Average Live Stock Index

Average Crops Sold

Average Feed Bought
Average Depreciation— Buildings

and Machinery
Average Labor—Hired
Gross Receipts

Average Total Current Expenses
Average Labor Income

Average Labor
Farms

Income on Best

22
46
39
27

$7270
$4855

67

$2662
36

$653
8.9

$1594
21.9
$169

20
11

92
$49
$149

$179
$147
$1466
$511
$396

5

Farms

$877

50
61
51

36
$9241
$6019

65

$2770
29

$806
8.7

$2151
23

$264
26
13

102
$58
$331

$205
$183

$2177
$821
$662

10
Farms

$1334

39
85
68
50

$11362
$7628

67
$3075

27

$918
8.1

$2433
21

$382
32
14

102

$321

$246
$247
$2583
$916
$812

6
Farms

$1685

61
98
80

59
$13592
$9070

67
$3732

41

$1101
8.1

$3030
22

$410
34
15
100
$188
$264

$262
$383

$2866
$1072
$879

10
Farms

$1953

68
117
99

65.5
$16895
$10906

64

$4399
41

$1727
10.2

$4017
24

$523
35
15

99
$173
$443

$323
$418

$3542
$1368
$968

10
Farms

$2432

31
153
121

86
$19183
$13068

68
$4627

35
$1840
9.5

$4290
22

$462
39
17

102
$143
$545

$355
$611

$4247
$1748
$1110

6
Farms

$1993

9
178
143
100

$20302
$13111

64
$51

3

$1792
8.8

$4768
23

$631
38
19
89

$338
$345

$385
$766

$4439
$1760
$1260

10
233
197
134

$27274
$19400

71
81

8

$1779
6.5

$5414
19

$681
50
20
109

$937
$575

$490
$819
$5823
$2559
$1691

3 3

Farms Farms

$2135 $3576

In order to study with more ease some of the factors that cause difierences in

farm profits on different sizes of farms, the foUowing tables extracted from Table 23,

set forth plainly the features of greatest influence.

Table 24.

Tillable Acres No. of Farms
Average Actual

Size

Average Acres
of Crops

Average
Labor
Income

Group 1.

2,

"x • • • •

5....

6....
7....
8....

All Farms,

Under 45 acres
46-60 acres
61-75 "

76-90 "

91-110 "

111-135"
136-160"

Over 160 acres

85 acres

22
50
39
61
68
31
9
10

46 acres
61

"

85
"

98
"

117
"

152
"

178
"

233
"

103
"

27
36
50
59
66
86

100
134
60

$396
662
812
879
968
1110
1260
1691
882

As the size of farm increases, so also does the Labor Income increase. This is

due to the larger profits which result from the larger sized business. It will be

noted from the following table that non-productive capital—money invested in

buildings and machinery—which is 46 per cent, of the total capital on the small
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farms, decreases to 29 per cent, of the total capital on the largest farms. This

means that the larger farms have a greater proportion of their capital devoted to

land and live stock, which are the revenue-producing part of the farm business, also

that the larger farms have a smaller cost of operation in proportion to the business

done.

AVERAGE CAPITALIZATION ON DIFFERENT SIZED FARMS.
Table 25.

Group Total Capital
Capital in Real

Estate
Capital in Build-

ings
Capital in

Machinery

% of Total Capital
in Buildings and

Machinery

1 $7270 $4855 $2662 $653 46%
2 9241 6019 2770 806 39
3 11362 7628 3075 918 35
4 13592 9070 3732 1101 35
5 16895 10936 4399 1727 36
6 19183 13068 4627 1840 34

* 7 20302 13111 5181 1792 35
8 27274 19400 5181 1779 29

Again there can be greater efficiency of man and horse labor on the larger farms.

The operators of the small farms averaged only 20 acres of crops per man, and 10

acres per work horse, while the operators of the large farms averaged 50 acres of

crops per man and 20 acres per work horse. This saving on the part of the larger

farms was accomplished with nractically no decrease in the yield of crops.

Table 26.

Group Acres of Crops per Man Acres of Crops per Horse

1 20 11
2 26 13
3 32 14
4 34 15
5 35 15
6 39 17
7 38 19
8 50 20

But large size of farm is not absolutely essential to the making of a large

Labor Income. The following table shows the Labor Income of the best farms in

each sized group

:

Table 27.

Average Size
Average Labor Incomes on Best Farms

Group Average Labor Income
ac. Number Labor Income

1 46 $396 5 $877
2 61 662 10 1334

3 85 812 6 1685

4 98 889 10 1953

5 117 968 10 2432
6 152 1110 5 2141

7 178 1250 3 2135

8 233 1691 3 2576
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A glance at the figures in the right-hand column in the above table shows

that in groups 4 and 5 the best farms made much larger Labor Income than the

average farmer on the largest size farm. These two groups represent the 100 acre

farm and those slightly larger. It must be concluded, therefore, that a farm
of slightly over 100 acres offers all the opportunity for profits in the dairy farming

business, and given a farm of that size, farm methods count for more than the size

of farm in the making of satisfactory profits.

EFFECT OF GOOD LIVE STOCK ON FARM PROFITS.

Table 28.

Group
Quality of Live

Stock
No. of Milk Yield per

Percentage of

Farms using Labor Income
Farms Cow Pure-Bred Bulls

1 Under 71 % of Lbs.
average 28 2900 18 $ 119

2 71-80 % 38
57
45

3500
3800
4200

22
21
31

566
3 81-90 % 644
4 91-100% 889
5 101-110% 44 4600 38 970
6 111-120% 31 4800 36 1073
7 121-130 % 17 5200 53 1249
8 Over 130 % jf

average 30 6600 53 1841

In Table 28, 100 per cent, represents the average live stock returns. The
increase in farm profits from keeping better live stock are very evident from a

study of the above table. Groups 1 to 4 had poorer than average live stock while

groups 5 to 8 had better than average. There is a large increase shown for each

10 per cent, of increase in quality of live stock, so much so that the farms in group 8

had Labor Incomes nearly fifteen times as great as those in group 1. A study of

the figures on '^ Milk Yield Per Cow " in the above table shows that this is the

deciding factor in quality of live stock, and is the principal cause of variations in

Labor Incomes, while the per cent, of farmers using pure-bred bulls for over ten

years shows how the larger yields are accomplished.

The following table shows the exact effect of high yielding cows on actual

profits.

Table 29.

Milk Yield per Cow No. of Farms Feed per Cow Value of Milk
per Cow

Feed Bought
per Farm

Labor
Income

per Farm

Under 3000 Lbs 39
89
97
38
27

$66
63
70
75
85

$53
77
97
123
174

$259
319
352
409
644

$430
3001-4000 660
4001-5000 959

5001-6000 1071

Over 6000 1627

The above table amply bears out the conclusions arrived at from Table 28 and

shows in addition that, while the higher producing cows require more feed than

do the poorer ones, the difference in feed consumed is very small, about $20 per
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cow between tlie poorest and best. Also the farmer with the best cows makes more

use of ^^ purchased feeds,'^ largely concentrates, bran, oil, meal, etc., which has the

effect of keeping dow^n the cost of rations and producing more milk from a dollar's

worth of feed. It is evident from the above table that feeding methods alone cannot

account for the difference in milk yields, because there is no evidence of under-

feeding even in the group with the poorest cows, as these cows did not pay for the

feed they did receive. The following table on the effect of the use of pure-bred

dairy bulls in the district seems to suggest the best method of increasing milk yield

per cow and consequently higher profits per farm.

EFFECT OF USING PURE-BRED BULLS.

Table 30.

Farms Using No. of Farms
Milk Sold per

Cow Feed per Cow Profit Over Feed
per Cow

Grade Sires 129

77

68

$83

97

117

$65

70

75

$18
Pure-Bred Bulls less than Ten

Years 27
Pure-Bred Bulls over Ten

Years 42

The above table speaks for itself on the great influence of the good sire on

increasing the ability of the cow to make more efficient use of feed. An addition

of $10 more feed per cow in the case of farms using pure-bred bulls for over ten

years yields an increased return over those cows from grade bulls only of $34 per

cow.

EFFECT OF SPECIALIZATION IN DAIRYING.

Dairymen are much interested in knowing the extent to which they should

specialize in Milk Production for greatest profits. In Dundas County there are

farmers who sell practically nothing but milk, while others receive as low as one-

third of their revenue from milk, and the remainder from other side-lines such as

hogs, poultry, sheep, cash crops, etc. The following table shows the effect of the

use of side-lines in different degrees. Table 31 deals with those farms selling

milk to the Checce Factory.

SIDE-LINES ON CHEESE FACTORY FARMS.

Table 31.

Percentage of Revenue
from Side Lines

No. of Farms Crops Sold per Farm Milk Sold per
Cow Labor Income

Less than 20 %
20-30 %

12
30
41
46
31

$38
65
122
128
260

$79
90
81

72
66

$363
731

ao-40 % 744
40-50 % 938
Over 50 % 848
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The above table indicates that cheese factory patrons should not confine their

farm business to Milk Production to too great a degree. The 46 farms that

received 40 to 50 per cent, of their income from side-lines made the largest profits,

although their cows were not nearly as productive as the cows on the farms that

paid less attention to side-lines. It is to be concluded, therefore, that cheese

factory patrons should not shut themselves off from the profits to be derived from
one or two good side-lines to the dairy business, such as hogs, poultry, and sale of

some cash crops suited to the locality.

Table 32 deals in the same way with farms selling milk to condensers or to

the city milk trade. This table points out quite clearly that these farms can carry

on a more specialized business and side-lines do not need to be so much used to

make the best profits.

SIDE-LINES ON CONDENSER AND MARKET MILK FARMS.

Table 3-<>

Percentage of Revenue fi-om

Side lines
No. of Farms Milk Sold per Cjw Labor Incomes

Less than 10 % 19
53
34
24

$129
130
114
96

$ 684
10-20 % 1075
20-30 % 1040
More than 30 % ^88

On the above farms the largest profits are made by those getting 10 to 30 per

cent, of their revenue from side-lines. It is quite evident that the 19 farms selling

pnictically nothing but milk lost many opportunities for profit and for the making

the best use of land, live stock, labor and equipment by paying too little attention

lo side-lines. It is interesting to note that these farms could afford to carry less

side-lines than the cheese factory farms, because the price received for the milk

was about fifty cents per hundred more than was paid by the cheese factories,

therefore, side-lines were not quite so profitable proportionately as milk.

THE COST OF PRODUCTION OF MILK.

Out of the 290 farms used in most of the general tabulations, only 15 T could

be used for the purpose of calculating the cost of production of milk. Each of

these 1'37 farm.- received more ihan 50 per cent, of its gross revenue frcm ilie sale

of milk. The other 133 farins did not receive half of their income from milk salt?

alone, hence could not be considered as '' milk-producing '' farms. The method

employed in calculating the cost of production of milk required that each farm used

be an essentially milk producing plant. This method differed in certain particulars

from the method used in all other tabulations. For this purpose the farmer was

allowed $600 wages for the year, which amount was added to the current expenses

for the year. An extra 2 per cent, interest on investment was allowed, making

7 per cent, altogether. As many lines of secure investment during the year 1918

offered as high or higher than 7 per cent, this rate was considered fair in calcu-

lating cost of production. All sources of revenue, other than milk, were taken as

"side-lines,'^ which would have the effect of lowering or raising the cost of the
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main product—milk—according to whether they, in themselves, were profitable or

otherwise. This explains the necessity of rejecting all farms which had less than

50 per cent, income from milk alone.

A concrete example will explain better than description the details of the

method

:

Faem No. 266.

Size, 93 acres.

Number of cows, 21.

Expenses.

Labor Hired $800 00
Feed bought 365 00
Seed bought 106 00
Repairs 95 00
Taxes 115 00
Other farm expenses 271 00
Depreciation on buildings and
machinery 352 00

Interest on capital 1,275 00
Labor of operator 600 00

Milk sold, 116,992 lbs.

Total capital, $18,214.

Revenue From Other Sources Than Milk.

Crops sold $350 00
Increase and sales of cattle,

hogs and poultry 271 00

Eggs 75 00
Fence posts sold 5 00

Increase in feed and supplies.. 53 00

Total expenses $3,979 00
Revenue from side lines 754 00

Total receipts from side-lines.. $754 00

Cost of producing milk $3,225 00

116,992 lbs. milk cost • $3,225 00

100 lbs. milk cost 2 75

Quite naturally there was, on 157 farms a considerable amount of variation in

the cost of production, depending upon the quality of live stock and upon the

organization and management of the different farm businesses. Before going into

a study of the direct causes of these variations, a table was prepared to show the

amount of variation, and the relative number of cows per farm, where cost of pro-

duction was low and where it was high.

VAEIATIONS IN COST OF PRODUCTION COMPARED WITH SIZE

OF HERD.

Table 33.

Cost per Cwt. No. of

Farms
No. of Cows
per Farm

Average Cost
per Cwt.

Average
Selling Price

Milk Sold
per Cow

Labor
Income

Below $2.00 25
57

32
18
25

20
21
18
17
16

$1.70
2.21
2.75
3.20
4.28

$2.36
2.31
2.38
2.29
2.32

lbs.

5,300
5,100
4,700
4,100
4,000

$1,619
$2.00 to $2.50
$2.50 to $3.00

995
639

$3.00 to $3.50 315
Over $3.50 115

Average cost of production on 157 farms $2 68
Average selling price on 157 farms 2 33

Table 33 shows that twenty-five farmers out of 157 produced milk during

the year 1918 at less than $2 per cwt., the average of the group being $1.70. These
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men were the really efficient dairymen of the district, men with considerably more
than average ability in breeding, feeding and general care of dairy cattle. On
account of t^is natural ability they were able to make substantial profits for their

year's work. On the former basis of calculation—5 per cent, interest on investment

and no charge for operator's labor—their average Labor Income was $1,619.

On the other hand it cost twenty-five farmers, of the same 157, more than

$3.50 per cwt. to produce milk. Some of them were very much over the $3.50

mark, for the average of the group was $4.28. On the old basis of calculation these

men made an average Labor Income of $115—considerably less than $600 wages

and an extra 2 per cent, on investment. At an average selling price of $2.32 per

cwt., they produced milk at a loss of $1.96 per cwt., if they were to be allowed

$600 wages and 7 per cent, interest on investment.

Of the remaining 107 farms of the 157, fifty-seven produced at $2 to $2.50

per cwt., and thirty-two at $2.50 to $3 per cwt. These were the men of average

ability in handling of dairy cattle.

It will be noted that the numbers of cows per farm in all groups in the table

were nearly the same. In the lower groups the herds were slightly smaller but were

still fair-sized milking herds.

On noting the amount of variation in the above table, the question naturally

arises, " Just what figure can be taken to represent the cost of production of milk

on Dundas County farms?" It cannot be said logically that the average cost of

production was more than $3 per cwt., although forty-three farms out of a repre-

sentative group of 157, or 27 per cent., did not produce at less than that rate.

Neither can it be said that the cost of production was less than $2 per cwt., although

twenty-five farmers produced milk more cheaply than that. The figure to repre-

sent the cost of production on the average farm must be the average of the figures

for all farms.

The significance of the above figures on cost of production is that milk did not

sell at a sufficiently high figure to give the average farmer $600 for his year's lalwr

and 7 per cent, interest on his capital investment in addition to the running

expenses of the farm and depreciation on his buildings and equipment.

FACTORS INFLUENCING COST OF PEODUCTION.

Following up the classification according to cost of production, and the estab-

lishing of figures to represent average cost and average selling price, a study was

made of some of the main factors in the farm business which tended toward the

lowering of cost of production, and, hence, the increasing of farm profits.

HIGH MILK YIELD PER COW REDUCES COST OF PRODUCTION.

Table 34.

Yield per Ck)w Herd Average No. of Farms Cost per Cwt.

Under 4001 lbs 40
62

26

$3.40 •

4001-5000 lbs 2.59
5001-6000 lbs 2.37

Over 6000 lbs 2.16

As Table 34 shows, high milk yield per cow is, undoubtedly the most potent

factor in lowering the cost of production. As the yield per cow increases, the cost
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per hundredweight of milk steadily drops. With milk selling at an average price of

$2.36 per cwt. (see Table 11), the cow which produced less than 5,000 pounds

within the year could be classed as a " boarder." It cost the owner $2.59 or more

to get 100 pounds of milk, which he had to sell for $2.33.

Having found the great factor in reducing cost of production to be milk yield

per cow, the next logical question is,
^^ How best can milk yield per cow be increased,

by feeding or breeding V^ The following table was prepared to discover the relative

effects, on the cost of production, of increased herd production by feeding and by

breeding.

BREEDING VS. FEEDING TO INCREASE MILK YIELD PER COW.

Table 35.

Farms With

Feeding, Low (below $71 per
Cow)

Feeding, High (above $71 per
Cow)

All-Grade Breeding or Pure-
Bred Sire Less than Five

Years

No. of Farms 46
Herd Average 4000 Lbs.

Cost per Cwt $2.85

No. of Farms 28
Herd Average 4600 Lbs.

Cost per Cwt $2.96

Pure-Bred Sire more
Five Years

than

No. of Farms 39
Herd Average 4700 lbs.

Cost per QwX $2.56

No. of Farms 44

Herd Average 5700 Lbs.

Cost per Cwt $2.45

Table 35 shows that both methods of increasing herd production are employed

by the Dundas County dairymen. The upper left hand group were both poor

feeders and poor breeders; consequently, their herd average was only 4,000 pounds

per cow, and their average cost of production was $2.85. The lower left-hand

group were poor breeders but liberal feeders. By feeding alone, they raised their

herd average to 4,600 pounds per cow, at an average cost of $2.85 per cwt. The
upper right-hand group used the other method to increase milk yield. They were

sparing feeders, but each man had used a pure-bred sire to head his herd for over

five years. In consequence, their herd average was 4,700 pounds per cow, but their

cost of production was only $2.56 per cwt. The breeding method is slower in

bringing results, but it can be carried on in conjunction with the feeding method,

and a comparison of the last two mentioned groups shows its distinct advantage.

On going still farther and looking at the lower right hand group, which is

composed of farmers who are good breeders and liberal feeders, it is seen that the

herd average has been raised to 5,700 pounds, and the cost per cwt. still further

lowered to $2.45.

The above facts clearly indicate that liberal feeding alone will not reduce the

cost of milk production but must be accompanied by better breeding methods if

profitable results are to be attained.
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CHAPTER V.

FAEM BUSINESS STATISTICS.

A study, of three hundred to four hundred farms in each of four different

areas, in each of which is found a different type of farming, naturally provides some
interesting statistical information as is found in the following tables

:

Table 36.

Number of Farms
Area iu Farms Surveyed
Average Size of Farm
Average Tillable Area of Farm

.

Average Crops per Farm
Average Total Capital
Average Capital per Acre
Average Farm Value
Average Value of Land per Acre

Oxford

359
39,500 ac.

113 ac.

93 ac.

66 ac.

$15,305
$135

$9,882
$87.50

Dundas

310
32,000 ac.

103 ac.

85 ac.

60 ac.

$15,150
$147

$9,370
$91.00

Middlesex

385
59,000 a<?.

153 ac.

123 ac.

62 ac.

$16,370
$107

$11,620
$75.90

Dufferin

329
50,000 ac.

152 ac.

124 ac,

$90
$13,650

90 ac.

$9,226
$60.70

Table 36, shown above, presents statistics relating to size of farm, acres of crops,

total capital investment and values per acre of farms in different districts. Attention
might be drawn to the number of acres of crops per farm in Middlesex, the beef

grazing area. The crop acreage here is 41 per cent, of the total farm area, while
the other districts have all just about 60 per cent, of their total area in crop. The
percentage of tillable area in all districts is about 80 per cent, of the total area of

the farms.

Table No. 37 shows some of the differences in Live Stock organization and
quality in the four areas.

Table 37.

Oxford Dundas Middlesex Dufferin

Values of Live Stock per Farm $3,340
29.60

118
80
38

$3,191
31.00

103
70
33

$3,148
20.40
95
74
21

$2,896
Values of Live Stock per Acre 19.10
Average Eeturns per Unit of Live Stock. .

.

Average Cost of Feed per Unit of Live Stock
Average Profit Over Feed

79
73
6

The two dairy districts show a considerably larger profit over cost of feed, due

to the ability of the dairy cow to make better use of feed consumed than other farm

live stock. It must not be forgotten that there is a much greater labor cost in

handling dairy cattle than other cattle require so that the net profits of the four

areas in this respect, after deducting labor costs would not show such large differ-

ences as appear in the above table. The small profit over feed shown in the

Dufferin survey must not be taken too seriously. True it is much less than shown

in the other districts, but it must be remembered that the feed was nearly all grown

on the farms and charged at very nearly market prices. So that the live stock
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though not as good in quality as the other districts, paid a little more than market

prices for a lot of feed for which market could not be found and helped maintain

the fertility of the farm.

Table 38 presents some data on farmers' effort and farm revenues and expenses.

Table 38.

Crop Ac. per Man
Gross Revenue per Farm
Gross Revenue per Ac
Running Expenses per Farm
Running Expenses per Acre
Depreciation per Farm
Average Farm net Income
Average Farm net Income per Acre
Average Interest on Capital

Average Labor Income per Farm .

.

Oxford

33
$3,558

31.50
1,218

10.80
270

2,070
18.30
6.75

1,218

Dundas

33
$3,060

29.70
1,180

11.50
279

1,601
15.60
7.35

884

Middlesex

34

$2,854
18.60

990
6.50

252
1,612

10.50
5.35

780

Dufferin

47
$2,831

18.60
940
6.20

240
1,651

It). 80
4.50

937

Table 38 gives an explanation of the comparatively high labor incomes of the

Dufferin mixed farmers, in spite of the low returns for live stock and smaller crop

yields than have the other districts. The great increase in crop acres per man
kept down their cost of growing crops and their low capitalization per acre kept

down their interest and other overhead charges, leaving them larger labor incomes

per farm than those received by any other group except the Oxford dairy men.

Table 39 represents the comparative Labor Incomes of the different districts

for equal amounts of capital invested.

Table 39.

Oxford Dundas Middlesex Dufferin

Total Capital
Size of

Farm
Acres

Tiabor

Income

Size of

Farm
Acres

Labor
Income

Size of

Farm
Acres

Labor
Income

Size of

Farm
Acres

Labor
Income

$7300-$8,200
$9500-$11,500
$13000-$15,000....
$15006-$17,000....
$19000-21,000

48
78
96

114
160

$ 559
900

1.150
1.327
1,650

46
76
94

113
158

$ 396
745
890
970

1,175

70
100
118
151
200

$ 235
560
618
900

1.000

98
110
163
178
229

$ 498
812

1.018
1,000
1,339

The above table appears to point out that for capital invested the mixed

farming business compares very favorably with the dairy business in Oxford

County. It is hardly fair to compare the Dundas County area with the other three

districts on account of the great wastage of crops through excessive rain in the

harvesting season. The Middlesex area appears to give the lowest returns, whether

compared on the basis of size of farm or of capital invested. As has been pointed

out, this is due to too large an area of tillable land in grass on many of the smaller

farms. This has the effect of cutting down the crop area, thus increasing the cost

of growing crops, particularly, in terms of man power and efficienc3^
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CHAPTEK VI.

REPORTS TO SURVEYED FARMS.

It might be interesting to those not acquainted with the detail of the work of
the Farm Management Department to point out one of the features of the survey

work that is of particular assistance to the farmer from whom the data in this and
other similar publications is obtained. To each farmer^ whose farm is studied, there

is sent an itemized statement of his own business showing his own profits or losses for

the year and presenting suflScient detail to demonstrate to each man the strong and
weak spots in his farm organization. A study of these individual reports by the

farmer himself has proven of great interest in the surveyed areas, and many farmers

have made use of these individual statements, which, studied in connection with

the published report on the whole district gives him a new insight and fresh view-

point on his business.

Examples of these individual reports with names and locations of farms
omitted, here follows:

INDIVIDUAL FARM REPORT—MIDDCLESEX COUNTY SURVEY.

For the Year Ending February 28th, 1919.

Farm No Name Address

Summary of Your Farm Business.

Total Capital $12,610 00

Receipts : Crop Sales $11 00
Stock—milk sales, stock sales and natural increase 1,158 00
Miscellaneous 184 00
Increase in feed and supplies 1,353 00

Expenses: Current expenses, including labor, feed and seed,

repairs, taxes, etc $477 00
Depreciation (buildings and machinery) 187 00
Decrease in feed and supplies 10 00

Farm, " Net Revenue "

Interest on Capital at 5 per cent.

T.abor Income

$674 00

$679 00
630 00
49 00

Comparison of Your Farm with Average of all Other Farms that are of

Same Size as Yours—in Tillable Area.

Actual Acres
Tillable Land—Acres . .

.

Crops—Acres
Total Capital
Capital in Real Estate.
Capital in Buildings....

Capital in Machinery...
Capital in Live Stock. .

.

Crop Acres per Man
Crop Acres per Horse . .

.

Crops Sold
Feed Bought

Average of

35 Farms
61-75 acres
Tillable

100
69
45

$11,824
$7,886
$3,034

$853
$2,174

31
12

$584
$92

Your Farm

98
64
34

$12,610
$10,000
$3,600
$572

$1,859
25
13

$11
$27

Average of

35 Farms

and
Labor Hired
Depreciation (Bldgs.

Machinery)
Current Expenses
Gross Receipts
Labor Income
Labor Income on Seven

Best Farms
Tillable Land Pastured.

.

Crop Index
Live Stock Index

$207

$204
$674

$2049
$582

$1218

ioo
100

Your Farm

$126

$187
$477

$1353
$49

47%
95

120
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Causes of Low Labor Income:
(1) Too much tillable land in pasture.
(2) Not enough cash crops.
(3) Low crop acres per man.

INDIVIDUAL FARM REPORT—MIDDLESEX COUNTY SURVEY

For the Year Ending- February 28th, 1919.

^"^^^"^ ^^o Name Address

Summary of Your Farm Business.

Total Capital

Receipts: Crop sales
:ncottie i

*''"''
'^'^

Stock—Milk sales, stock sales and natural increase '

zlbl 00
Miscellaneous "'

'

$19,964 00

Increase in feed and supplies .' 150 00

Expenses: Current expenses including labor, feed, seed, repairs,
taxes, etc. '

^ ^ 323 ^
Depreciation (buildings and machinery) 210 00
Decrease in feed and supplies

$3,157 00

1,533 00

Farm, " Net Revenue "
«i R94 na

Interest on Capital at 5 per cent ....'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.['.'.[.'.
[ ] ] 998 OO

Labor Income ^~^^Vo

Comparison of Your Farm with Average of all Other Fabms that are of
Same Size as Yours—in Tillable Area.

-Acres

,

Actual Acres

.

Tillable Land
Crops—Acres
Total Capital
Capital in Real Estate
Capital in Buildings .

.

Capital in Machinery
i $1 i 209

Capital in Live Stock $4 , 439
Crop Acres per Man , 35
Crop Acres per Horse 14
Crops Sold $1,110
Feed Bought .$111

Average of

27 Farms
161-185 Ac
Tillable

202
172
75

$21,181
$14,690
$4,188

Your
Farm

197
168
62

$19964
$14300
$4800
$647

$4163
24
13

$850
$2S

Labor Hired
Depreciation (Bldgs. and

Machinery;
Current Expenses
Gross Receipts
Labor Income
Crop Index
Live Stock Index
Tillable Land—Pastured
Labor Income on Five

Best Farms

Average of

27 Farms

$519

Your
Farm

$810

$300 $210
$1222 $1533
$3921 $3157
$1270 $626

100 $108
100 $77
.... 58%

$25.91

Causes of Low Labor Income.
(1) Quality of Live Stock is 23 per cent, below average.
(2) Too few crop acres per man.
(3) Too much tillable land in pasture.
(4) High current expenses.
(5) Not enough cash crops.

INDIVIDUAL FARM REPORT—DUFFERIN COUNTY SURVEY.

For the Year Ending April 30th, 1919.

Farm No Name Address
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Summary of Youb Farm Business.

Total Capital $18,059 00
Receipts: Crop Sales $1,770 00

Stock,—Milk Sales, Stock Sales, and Natural Increase 1,466 00
Miscellaneous
Increase in Feed and Supplies 10 00

Expenses: Current Expenses, including labor, feed, seed, re-

pairs, taxes, etc $1,806 00
Depreciation (Buildings and Machinery) 459 00
Decrease in Feed and Supplies

Farm " Net Revenue "

Interest on Capital at 5 per cent.

3,246 00

2,265 00

981 00
903 00

Labor r^ \JA. tilt;.
$78 00

Comparison of Y^oue Farm with Average of all Other Farms that are of

Same Size as Yours—in Tillable Area.

Average of

38 Farms,
136-160 ac.

Tillable

Your
Farm

Average of

38 Farms
Your
Farm

Actual Acres 178
146
104

$15450
$10600
$4054
$964

$3250
49
20

$805
$114

199
156
112

$18059
$12000
$6000
$1526
$3559

37
19

$1770
$120

Labor Hired $494

$261
$1089
$3101
$948
100
100

$1926

$1010
Tillable Land—Acres
Crops—Acres
Total Capital

Depreciation (Bldgs. and
Machinery) $459

Current Expenses
Gross Receipts
Labor Income
Crop Index

$1806
Capital in Real Estate. .

.

Capital in Buildings
Capital in Machinery
Capital in Live Stock
Crop Acres per Man
Crop Acres per Horse
Crops Sold

$3246
$78
$102

Live Stock Index
Labor Income on Six

Best Farms.

$62

Feed Bought

Causes of low Lrobor Income.

(1) High labor and current expenses.

<2) Expensive buildings, machinery and high depreciation.

(3) Low crop acres per man.
(4) Live stock 38% below average.

INDIVIDUAL FARM REPORT—DUPFERIN COUNTY SURVEY.

For the Year Exdixg April 30th. 1919.

Farm No Name Address

Summary of Your Farm Business.

Total Capital $21,880 00

$742 00Receipts : Crop Sales
Stock,—Milk Sales, Stock Sales, and Natural

Increase
Miscellaneous
Increase in Feed and Supplies

Expenses: Current Expenses, including labor, feed, seed, re-

pairs, taxes, etc '.

Depreciation (Buildings and Machinery)
Decrease in Feed and Supplies

4,631 00

16 00

7 00

$1,011 00
231 00

5,396 00

1,242 00
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Farm " Net Revenue " 4,154 GO

Interest on Capital at 5% 1,094 GO

Labor Income $3,060 00

COMPAT^TSON OF YoUR FaRM WITH AVERAGE OF ALL OtHER FaRMS THAT ARE OF

Same Size as Yours—in Tillable Area.

«

Average of

16 Farms
186-225AC.
Tillable

Your
Farm

Average of

16 Farms
Your
Farm

Actual Acres 229
197
140

$20593
$14394
$5584
$1237
$4125

60
24

$842
$145

200
191
155

$21880
$15000
$5400
$1726
$3886

69
23

$742
$191

Labor Hired $546

$280
$1310
$3971
$1339

100
100

$2585

$301
Tillable Land—Acres
Crops—Acres

Depreciation (Buildings
and Machinery)

Current Expenses
Gross Receipts

$231
Total Capital $1011
Capital in Real Estate . .

.

$5396
Capital in Buildings
Cfl.Dital in Machinerv

Labor Income;
Crop Index

$3060
90

Capital in Live Stock
Crop Acres per Man
Crop Acres per Horse. . .

.

Live Stock Index
Labor Income of Four
Best Farms

163

Crops Sold
Feed Bought

Reasons for High Labor Income.

(1) Live stock 63% above average.

(2) Large crop acreage per man (hard T\ork).

(3) Low current expenses (economy).

(4) Low depreciation.

(5) Fair revenue from crops sold.

INDIVIDUAL FARM REPORT—DUNDAS COUNTY SURVEY.

For the Year Ending April 30th, 1919.

Farm No. Name Address

Summary of Your Farm Business.

Total Capital $11,631 00

Receipts: Crop Sales $277 00

Stock,—Milk Sales, Stock Sales, and Natural
Increase

Miscellaneous

Increase in Feed and Supplies

1,409 00

374 00

Expenses: Current Expenses, including labor, feed and seed,

repairs taxes, etc $1,491 00

Depreciation (Buildings and Machinery) 206 00

D'ecrease in Feed and Supplies

Farm " Net Revenue "

Interest on Capital at 5 per cent.

Labor Income

$2,060 00

$1,697 00

$363 00

582 00

— 219 00
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foMPARisox OF Yonj Farae with xA-verage of at.l Other Farms that are of

Same Size as Yours—in Tillable Area.

Actual Acres
Tillable Land—Acres
Crops—Acres
Total Capital
Capital in Real Estate
Capital in Buildings

Capital in Machinery
Capital in Live Stock
Crop Acres per Man
Crop Acres per Horse
Crops Sold
Feed Bought
Depreciation (Buildings

and Machinery $205

Average of

50 Farms Your
46-60 ac. Farm
Tillable

61 88
51 47

33 36i
$9211 $11631
$6019 $8000
$2770 $6000
$806 $1078

$2151 $2225
26 13
13 9

$58 $277
$331 $335

$208

Labor Hired
Total Current Expenses
Gross Receipts
Labor Income
Labor Income on Ten
Best Farms

Live Stock Index
Milk Sold per Cow
Feed per Cow
Cost of Milk Production
Herd Average

Average of

50 Farms

$183
$821

$2177
$662

$1334
100
$96
$70

$2.68
lbs. 4350

Your
Farm

$750
$1491
$2060
-$219

73
$72
$40

$4.27
lbs. 3300

Reasons for Low Labor Income.

(1) Too high capitalization of real estate for farm with so much waste land.

(2) Buildings too expensive.

(3) Low crop acres per man and per horse.

(4) Labor hired too high.

(5) Poor live stock and low feeding.

Farm No.

INDIVIDUAL FARM REPORT—DUNDAS COUNTY SURVEY.

For the Year Endixg April 30th, 1919.

Name Address

Summary of Your Farm Business.

Total Capital $16,333 00

Receipts : Crop Sales

Stock, Milk Sales, Stock Sales, and Natural
Increase

Miscellaneous

Increase in Feed and Supplies

$5,349 00

79 00

5.428 on

Expenses: Current expenses, including labor, feed and seed,

repairs, taxes, etc $2,090 00

Depreciation (Buildings and Machinery) 259 00

Decrease in feed and supplies

Farm " Net Revenue "

Interest on Capital at

Labor Income .......

2,349 00

$3,079 00
817 00

2,262 00
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Comparison of Your Farm with Average of all Other Farms that are of

Same Size as Yours—in Tillable Area.

Actual Acres
Tillable Land—Acres. . .

.

Crops—Acres
Total Capital
Capital in Real Estate
Capital in Buildings
Capital in Machinery
Capital in Live Stock
Crop Acres per Man
Crop Acres per Horse
Crops Sold
Feed Bought
Depreciation (Buildings
and Machinery)

Average of

31 Farms Your
111-135 ac. Farm
Tillable

153 132
121 126
86 92

$19183 $16333
$13068 $10000
$4627 $3550
$1840 $1177
$4290 $5015

39 44

17 18
$143 • • • •

$545 $731

$385 $259

Labor Hired
Total Current Expenses
Gross Receipts
Labor Income
Labor Income on Six best
Farms

Live Stock Index
Milk Sold per Cow
Feed per Co^v

Cost of Milk Production
Herd Average

Average of

31 Farms

$611
$1748
$4247
flllO

$1993
100
$96
$70

$2.68
lbs. 4350

Your
Farm

$499
$2090
$5428
$2262

121
$147
$63

$1.83
lbs. 5300

Reasons for High Labor Income.
(1) Good live stock.

(2) Moderate cost of feed per cow (good feeding methods)
(3) High crop acres per man.
(4) Moderate capitalization in buildings and machinery.
(5) Low depreciation.

(6) High capitalization in good live stock.





BULLETINI279] [AUGUST, 1920

Ontario Department of Agriculture

Community Halls
Assistance to rural communities in establishing Community Halls and

Athletic Fields is provided by " The Community Halls Act, 1920," herein con-

tained. Where it is decided to establish a Community Hall or an Athletic Field

the Provincial Government gives a grant, amounting to 25 per cent, of the cost,

but no grant shall exceed the sum of $2,000. This grant is also payable where

Community Hall accommodation is provided in consolidated schools.

It is required by the regulations, made in accordance with the Act, that every

hall shall include an assembly room with moveable seats, stage and other equipment

as may be approved by the Minister of Agriculture, and also include accommo-

dation for a library and reading room where required by the Minister. It is

intended that these Halls shall be available for all gatherings and meetings of a

community nature.

To assist communrties undertaking the erection of these halls, the plans of

buildings of different seating capacities, are given in the following pages, together

with brief specifications. These plans are offered as guides and may be modified to

suit local conditions. The prices given are rough estimates only, it being under-

stood that the act^ial cost is determined by local conditions and by the prevailing

prices at the time of construction. The site proposed and the plans and specifica-

tions for a Community Hall as well as those for an Athletic Field shall be ap-

proved by the Minister. While Athletic Fields only may be established in com-

munities under this Act it is intended that there shall be in connection with every

Community Hall an Athletic Field unless in the opinion of the Minister of

Agriculture adequate accommodation for athletic purposes is otherwise provided.

Every Community Hall and Athletic Field established under this Act shall be

under the direction and control of a Board of Management, which shall be

appointed by the Council of the Municipality. Townships or incorporated

villages may establish Community Halls and Athletic Fields by by-laws. In the

case of a village the Hall or Field may be established in the village or in a town-

ship adjacent or contiguous thereto or in the case of a township then in the

township or in a village adjacent or contiguous thereto. One or more school

sections may establish a Community Hall or Athletic Field, and to meet the cost a

special levy may be made against the property in the school section or sections.

To emphasize the character and purpose of every Hall and Field established

under this Act it is required that the word " Community " shall be part of the

name of each hall or field and shall be prominently displayed. The building and

athletic ground are for the use of all the people.

Full information is given in the Act and Regulations which follow.
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An Act respecting the Establishment of Community Halls
and Athletic Fields in Rural Districts

His Majesty, by and with the advice and consent of the Legislative Assembly of

the Province of Ontario, enacts as follows:

1. This Act may be cited as The Community Halls Act, 1920.

2. In this Act,—

(a) "Minister" shall mean Minister of Agriculture;

(ft) "Regulations" shall mean regulations made under the authority of this
Act.

,
3.— (1) The Minister may grant aid to the municipal corporation of a township or

incorporated village for the purpose of assisting In providing for a community hall or
the establishment and laying out of an athletic field, but such grant shall not exceed an
amount equal to twenty-five per cent, of the cost of the building or that part of the
building designed for a community hall or of the cost of the athletic field, nor shall

such grant exceed the sum of two thousand dollars, but grants may be made for the
establishment of more than one community hall or athletic field by the corporation of

any one township.

(2) The grant shall be payable out of such sums as may be appropriated by the
Legislature for the purpose of aiding in the establishment of community halls.

4. All the property acquired for the purposes of this Act shall, except as hereinafter
provided, be vested in the municipal corporation of the township or incorporated
village.

5.— (1) The council of the township or village may by by-law provide for the estab-

lishment of a community hall or athletic field in accordance with the provisions of this

Act in the case of a township in the township or in any incorporated village adjacent
or contiguous thereto, or in the case of a village in the village or in a township
adjacent or contiguous thereto, and may acquire by purchase or otherwise real and
personal property for that purpose, and may enter into an agreement with the council

of any adjoining township or village for the joint use of the community hall or athletic

field by the inhabitants of the municipalities upon such terms as to contribution to

the cost of the hall or athletic field and as to the maintenance thereof as may be
agreed upon but notwithstanding any such agreement the aid to be granted under the
Act shall not exceed the amount mentioned in section 3.

(2) The corporation of the township may issue debentures for the purposes of

subsection 1 in the manner provided by The Municipal Act.

6. It shall not be necessary for the council of a township or village to establish an
athletic field in connection with the establishment of a community hall and the Minister
may grant aid under this Act without requiring the establishment of an athletic field

where he is of opinion that adequate accommodation for athletic purposes is otherwise
provided.

7.— (1) Upon a petition being presented to the council of a township, signed by

more than one-half the number of ratepayers in any school section or school sections

in the township and praying that the council of the township may pass a by-law for the

establishment of a community hall or a community hall and athletic field for such

school section or school sections, the council may pass a by-law for the establishment

of such community hall and athletic field in any school section or in any village

adjacent or contiguous thereto and may exercise the power conferred by section 5.

(2) The moneys required for the establishment of a community hall and athletic

field under this section may be raised by the issue of debentures of the township in the

manner provided by The Municipal Act, but it shall not be necessary to procure the

assent of the ratepayers for the passing of any by-law for the issue of such debentures,

and all moneys required to provide for sinking fund and interest on the debentures

issued under this section or for any other purpose in connection with the establishment

of a community hall and athletic fiold for a school section shall be raised by special

rate upon all property subject to municipal taxation in the school section or school

sections, and the word " ratepayer " in this section shall mean person assessed and

liable to taxation for general municipal purposes.



(3) Where debentures are issued under this section, such debentures shall con-

stitute a debt of the corporation of the township to the holder of the debentures and the

property liable to assessment and taxation in the school section or school sections,

shall be liable to the township as a whole for any amounts paid by the township on
account of the debentures or interest thereon.

8.— (1) Every community hall and athletic field established under this Act shall be

under the management and control of a board appointed by the council, composed as

follows:

(a) Two members of the council; and
(&) Five members selected by the council from amongst the officers of the local

organizations, for the use of which the hall or athletic field is estab-

lished, and in selecting such representatives, the council shall have
regard to the contribution by each organization to the erection and
maintenance of the community hall or establishment and maintenance
of the athletic field.

(2) The council may fill any vacancy arising on the board from among the class

of representatives in which the vacancy occurs.

(3) The representatives of the council shall be appointed annually, and shall hold
office until their successors are appointed, and every other officer of the board shall

hold office for two years from the date of his appointment and until his successor is

appointed.

9. Any municipal corporation entering into an agreement for the joint use of a
community hall or athletic field, and any of the societies or other bodies by which the
community hall may be used under the regulations, may make grants out of any
moneys in their hands in aid of the erection and maintenance of a community hall or
athletic field established under this Act.

10. The Minister shall have power to make grants to the board of trustees of any
consolidated school which provides athletic grounds of satisfactory area and a com-
munity hall in or in connection with the school, on the same terms as herein set forth,

except that such grounds and community halls shall be managed and conducted under
the regulations of the Department of Education, and such property shall be vested in

the board of the consolidated school, provided always that the community halls and
athletic grounds shall be available for the purposes permitted by the regulations,

11. The Lieutenant-Governor in Council upon the recommendation of the Minister,
may make regulations respecting the terms and conditions upon which aid may be
granted under this Act, the uses to which a community hall or athletic field may be put,

and the accommodation which may be provided therein, and generally for the better
carrying out of the provisions of this Act.

12. This Act is substituted for The Community Halls Act, 1919.

Regulations passed under the Community Halls Act, 1920, and
Approved by the Lieutenant-Governor in Council

(1) Every hall or athletic field for which a grant is made under this Act

shall include the word " Community '' as part of the name thereof, and the hall

shall be known as a Community Hall, and such name shall be displayed in a

prominent and permanent manner.

(2) Where it is proposed to establish a community hall or athletic field or

both under this Act the Council of the municipality shall appoint a Board of

Management in accordance with Section 8 of the Act for each such hall or athletic

field or both, and such Board shall handle all matters pertaining to the construction

of such hall and planning of such grounds and shall recommend all payments in.

connection with such hall or grounds.



(3) All monies collected for the purpose of this Act shall be deposited with

the Treasurer of the municipality or the Treasurer of the Board and shall be paid

out by him for the purposes of the Act only on the recommendation of the Board.

(4) The site proposed and the plans and specifications for a community hall

or athletic field shall be approved by the Minister.

(5) Every hall shall include an assembly room with movable seats, stage and

such other equipment as may be approved by the Minister and shall also include

accommodation for library and reading room where required by the Minister.

(6) Every hall erected under this Act shall be available for any public

gathering of an educational, fraternal, religious or social nature or for the dis-

cussion of any public question, and no organization shall be denied the use of the

hall for religious, fraternal or political reasons.

(7) The Board shall regulate and control the use of the hall or athletic field

or both and shall have the care and management thereof, and, subject to the Act

and these Eegulations, shall make such rules as are necessary for the proper conduct

of each, and shall have power to fix such charges as are necessary for the purposes

of proper maintenance.

(8) Where reading room and library are provided they shall, subject to the

regulations of the Board as to hours and discipline, be open to all.

(9) The Government grant as provided by the Act shall be paid to the

Treasurer of the municipality on certificate of such officer as may be designated

by the Minister setting forth that the terms of the Act and these Regulations have

been complied with.

(10) The hall or grounds may provide accommodation for purposes other

than those called for under the Act, but the Government grant shall be payable

only on the cost of such portion of the building or grounds as may be used for the

purposes herein enumerated.

(11) Unless atheletic accommodation is otherwise provided for, an athletic

field shall be provided with each community hall and any athletic grounds pro-

vided under this Act must be of an area adequate to accommodate the needs of the

community to be served and shall have such equipment as may be approved by the

Minister and shall be managed and controlled in the same manner as a community

hall.

(12) Every athletic field shall be available for picnics, sports, school fairs,

public meetings and other community gatherings of any kind.

(13) Every Board appointed under this Act shall enter into an Agreement

with the Minister for the carrying out of the terms of this Act and these Regu-

lations and any person or organization considering themselves aggrieved may have

the right to appeal to the Minister.

(14) These Regulations shall apply to all halls or athletic grounds started

after the date hereof but nothing in these Regulations shall preclude the recog-

nition and payment of grants in cases where halls or grounds have been started

before the date of these Regulations, providing that the spirit of the Act is com-

plied with.
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READ THIS, AND THEN READ THE BULLETIN

Alfalfa has been grown experimentally at the O.A.C. since 1896.

The leading varieties, according to a ten-3'ear test, including yield and hardi-

ness, are Grimm and Ontario Variegated.

It is usually profitable, before sowing, to inoculate the seed with Nitro-culture.

The seed selected for sowing should be of an approved variety, free of weed

seeds, and should test high in germination. The Seed Laboratory, Department of

Agriculture, Ottawa, will test samples for purity and vitality.

Alfalfa may be sown

—

(a) In July without a nurse crop, after fallowing.

(h) At the usual seeding time with a cereal nurse crop, barley or wheat, sown

thinly.

(c) On winter wheat, preferably in the early spring, on fresh snow.

Alfalfa is good for the soil on which it grows, good for the animals that eat it,

and therefore good for the pocket of the farmer who raises it.
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mTRODUCTION.

Alfalfa or Lucerne is a deep-rooted leguminous plant. It possesses a com-

bination of characteristics which is not found in any other farm crop. The growth

of alfalfa starts early in the spring and continues throughout the summer and
even into the late autumn. Its large yields of nutritious feed for farm stock,

A group of farmers listening to a talk on Ontario Variegated Alfalfa, the flowers
of which are variegated in color, being composed of violet, blue, green and
yellow, and various blends of these with each other.

its perennial habit of growth and its beneficial influence on the soil are all features

which commend it highly. Its power of making use of the free nitrogen of the

atmosphere and of the fertilizing elements of the subsoil is of great value. Alfalfa

produces two or three crops per annum in Ontario and, under favorable conditions,

thrives for several years without the necessity of re-seeding. The- feed is relished

by practically all kinds of farm stock. It can be used in the green or in the dry

condition, or it can be converted into silage. In some localities of the Province

3



Weighing grasses grown on the experimental plots.

An eleven-acre field of Ontario Variegated Alfalfa grown on
the College farm.

^

Loading Alfalfa in a thirty-acre field on the College farm.



Alfalfa.

(Medicago sativa)
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the second crop in the season is allowed to ripen for seed production to good

advantage. Alfalfa is particularly suitable for use in a long rotation, and it leaves

the soil in an excellent condition to be followed by other farm crops. In order

to grow alfalfa successfully, however, it is necessary to understand the crop and

to adopt the very best methods for its growth. Fortunate, indeed, is that country

which can produce alfalfa satisfactorily as a regular farm crop.

Eight years ago the Ontario Bureau of Industries commenced to collect and

to report data regarding the areas of alfalfa in Ontario. According to reports

received in 1912, and in each of the years since then, there has been an average

of 168,011: acres of alfalfa grown in this Province annually. The scarcity of seed

of the right kinds of alfalfa is probably the greatest hindrance to a decided in-

crease in alfalfa production in Ontario at the present time. Efforts are being

made to encourage the more abundant growth of seed of the hardy alfalfas. In

all but unfavorable years this seed can be grown very profitably.

EXPEEIMENTS WITH ALFALFA.

Within the past twenty-eight years a large amount of experimental work has

been conducted in the growing of alfalfa in the Department of Field Husbandry

at the Ontario Agricultural College. The College farm is located inland about

thirty miles from Lake Ontario, sixty miles from Lake Erie, and seventy miles

from Lake Huron, and at an elevation of 740 feet above the level of Lake Ontario,

and of 1,100 feet above sea level.

The total rainfall at Guelph for the six growing months, from April to

September inclusive, was 17.2 inches in 1919, 21.9 inches in 1918, 25.3 inches in

1917, 17.2 inches in 1916, 22.7 inches in 1915, 15.1 inches in 1914, and 17.1

inches in the average of the past twenty years. The total rainfall in the whole

Province for the six corresponding months was 16.2 inches in the average of the

past thirty-seven years.

A portion of the experimental grounds at the College has a gentle slope

towards the south, another portion towards the north, and a part of the land is

comparatively level. The soil in the trial grounds in which most of the experi-

ments with alfalfa were conducted is what might be termed an average clay loam.

The bottom lands are tile drained and contain rather more vegetable matter than

the higher portions which have a natural drainage. Hardy varieties of alfalfa

have grown well on all parts of the field except on the low land, which will not

permit of being underdrained to a greater depth than eighteen or twenty inches.

On this low land, which has a wet subsoil, the alfalfa does not usually live for

more than two seasons.

The plots of the different alfalfa experiments have varied in size according

to the requirements of the tests, but the individual plots comprising any one test

have been exactly alike in shape and in size and as nearly as possible in uniformity

of soil. Each crop produced on ever}- plot has been weighed in the field four times,

once ini mediately on being cut and when green, and three times in the condition

of cured hay. The yields per acre have been determined from the actual yields

of the plots in all cases. It is scarcely necessary to state that great care has been

exercised in connection with the details of each experiment.



SIXTY-SIX CUTTINGS OF ALFALFA IN TWENTY-TWO YEAES.

In each of the past twenty-four years experiments have been conducted in

growing alfalfa in the experimental grounds at Guelph. The results for 1899

and for 1905 were not recorded in sufficient detail to permit of their being re-

ported. For the other years, however, accurate determinations were made. A
number of different seedings are represented. Each seeding took place in the

spring of the year by sowing from eighteen to twenty pounds of alfalfa seed per

acre, which was usually sown in combination with a grain crop, such as barley,

at the rate of one bushel per acre.

The following table gives yields per acre of different cutfings of green alfalfa

and of cured hay produced in each of twenty-two years:

G reen Cro£) Hay

First Second Third Fourth
Total

First Second Third Fourth
Total

Cutting Cutting Cutting Cutting Cutting Cutting Cutting Cutting

Tons Tons Tons Tons Tons Tons Tons Tons Tons Tons
1896 9.96 6.47 4.06 2.06 22.55 3.08 1.91 1.29 .65 6.93
1897 12.04 5.61 4.42 .00 22.08 3.59 1.56 1.23 .00 6.38
1898 9.71 5.85 2.64 .00 18.20 2.30 1.75 .63 .00 4.68
1900 11.93 6.00 1.60 .00 19.53 2.33 1.47 .80 .00 4.60
1901 9.70 2.20 7.49 .00 19.39 2.03 1.00 1.50 .00 4.53
1902 13.35 8.69 2.96 .00 25.00 2.50 2.02 .54 .00 5.06
1903 13.10 8.53 2.75 .00 24.38 2.50 2.09 .67 .00 5.25
1904 12.45 9.35 4.00 .00 25.80 3.40 2.50 1.08 .00 6.98
1906 9.78 6.60 4.85 .00 21.23 2.55 1.13 .58 .00 4.26
1907 14.55 3.95 .00 .00 18.50 2.95 1.05 .00 .00 4.00
1908 9.70 6.75 3.73 .00 20.18 2.50 1.15 .75 .00 4.40
1909 8.68 4.56 .84 .00 14.08 2.52 1.40 .14 .00 4.06
1910 15.08 3.88 4.76 .00 23.72 2.94 .80 1.32 .00 5.06
1911 8.00 1.80 1.36 .00 11.16 1.76 .34 .30 .00 2.40
1912 9.48 4.68 4.72 .00 18.88 2.08 .99 .56 .00 3.63
1913 9.00 2.96 2.33 .00 14.29 2.66 .88 .68 .00 4.22
1914 7.64 1.61 4.28 .00 13.53 2.32 .54 1.02 , .00 3.88
1915 10.63 6.06 6.92 .00 23.61 3.07 1.31 1.53 .00 5.91
1916 13.29 6.86 2.40 .00 22.55 3.10 1.60 .83 .00 5.53
1917 12.04 5.54 2.60 .00 20.18 2.40 1.50 .90 .00 4.80
1918 2.38 1.98 2.00 .00 6.36 .64 .60 .66 .00 1.90
1919 5.20 1.84 2.12 .00 9.16 1.60 .64 .92 .00 3.16
Ave.
22 10.35 5.08 3.31 .09 18.83 2.49 1.28 .82 .03 4.62

Yrs.

/

The average dates of cutting for the twenty-two years were June 23rd for

the first, July 30th for the second, and September 17th for the third.

In each of twenty years. the alfalfa gave three cuttings per annum, in 1907
two cuttings, and in 1896 four cuttings were produced in the one season. The
spring of 1896 opened up very early and that of 1907 very late.

The yield of alfalfa hay per acre amounted to over six tons in each of three

years, between five and six tons in each of five years, between four and five tons

in each of nine years, and less than four tons in each of five years.

The results show that on the average the first crop of the season was about
double the yield of the second, and that the second was about one and one-half

times that of the third. In some years the yields of alfalfa per acre were two
or three times as large as those of other years. The average annual production
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of alfalfa for the twenty-two year period was about nineteen tons of green crop

and fully four and one-half tons of hay per acre.

The green alfalfa furnished on an average 24.6 per cent, of its weight of

dried hay.

ALFALFA AND ITS DIFFERENT SPECIES.

Alfalfa is frequently called lucerne^, and botanically belongs to the legumin-

osae family of plants. It is not a clover, but both are legumes. The scientific

name of the common alfalfa is Medicago saliva and that of the common red clover

Trijolium pratense.

Alfalfa is said to have been a native of Western Asia and its cultivation by

Greeks and Romans goes back for upwards of two thousand years. It has been

extensively grown in the regions of the Mediterranean Sea, and its cultivation has

been extended to many of the other parts of the world. At the time of the

Spanish invasion the common alfalfa was introduced into Mexico, and in 1854
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Alfalfa plants of an upright growth at the right, and of a

spreading habit of growth at the left.

into California. It is now grown very extensively in the Central-western States.

The number of species of alfalfa which have been brought into cultivation

are indeed limited. Four different species have been under test in our trial

grounds in each of the past eleven years. A brief description of each of these

species is here presented.

Common or violet alfalfa (Medicago sativa) is the species which has been

grown extensively for centuries in some of the comparatively warm countries of

the world. It is this type of alfalfa which is grown almost entirely in Central

America, and in Mexico and also in Texas, California, Utah, Colorado, Nebraska

and Kansas, and in other southern and central States of the American Union.

The plants of the common alfalfa have an upright growth and numerous stems

which grow from the crowns of the roots. The flowers are violet in color, the

coloring matter appearing in different degrees of density, extending from a com-

paratively deep to a very pale violet, the latter being almost white. The seed

pods are coiled in two or three spirals, the seeds are kidney-shaped, and are about

one-twelfth inch in length.

Variegated alfalfa (Medicago media) is supposed to be a natural cross between

the Medicago sativa and the Medicago falcata. The plants are mostly upright.
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but some have a spreading habit of growth. The flowers are variegated in color,

and besides the violet, include shades of blue, green and yellow, and various blends

of these with each other, and with violet. The seed of the variegated closely

resembles that of the common alfalfa.

Yellow lucerne {Medkago falcata) grows wild in some of the European and

the Asiatic countries, and is considered to be very hardy. It generally has a

spreading habit of growth, the stems being somewhat slender, and the leaves rather

narrow. The flowers are yellow in color, the seed pods are sickle-shaped, and the

seeds are somewhat smaller than those of the common alfalfa.

Hairy Stemmed Yellow lucerne (Medicago ruthenica) has a spreading habit

of growth, and yellow flowers with seed pods which are flat and somewhat oval.

The seed is brownish in color, distinctly lobed, and is considerably larger than

that of the common alfalfa.

The following table gives the average yield of hay per acre for 1919 and for

the ten year period. Of the different species there were three plots of the first,

two plots of both the second and the third and only one plot of the last. All of

the ten years' crops came from the seedings which took place in the spring of

1909

:

Source of Seed
Yield of Hay per Acre

Species
1919 Average 10 years

Violet or Common Alfalfa

(Medicago sativa)

Variegated Alfalfa

United States
(Colorado, Utah and Nebraska)

Ontario
(Welland and Lincoln Counties)

Russia

Russia

Tons

.02

1.25

2.27

.00

Tons

1.01

(Medicago media)

Yellow Lucerne

3.20

2.24
(Medicago falcata)

Hairy Stemmed Yellow Lucerne . .

.

(Medicago ruthenica)
.10

The tabulated results show that the Common alfalfas are comparatively low,

and those for 1919 indicate that only a few of the plants are now alive. The seed

was obtained from Colorado and from Utah, two of the great alfalfa seed pro-

ducing States of the American Union. If the history of this seed traces back to

California, Mexico, Central America and Spain it will be seen that this particular

alfalfa has been grown in warm climates for hundreds of years. Various other

tests also show us that seed of this character produces plants which lack hardiness

when grown in Ontario.

The average results of the Variegated alfalfa surpassed each of the other three

species in yield of hay per acre in the average of ten years. The two lots of the

Ontario Variegated alfalfa in this test belong to the strain which has been grown
in the Province since 1871. It seems apparent that at least some of the plants

of the Variegated alfalfa inherited hardiness from the falcata parent. Within the

past forty-eight years, during the period of growth of this particular kind of

alfalfa in Ontario, it is quite probable that the tender plants have been eliminated

and that the more hardy ones have survived by natural selection.

The Yellow lucerne shows a fairly good yield, which is due to the hardiness

of the plants more than to the vigor of growth.

The Hairy Stemmed Yellow lucerne gave very low yields throughout owing
to the comparatively small growth of the individual plants rather than to the lack



of hardiness. This species appears to have no particular value as a farm crop but

may prove of service for the plant breeder.

VARIETIES OF ALFALFA.

Alfalfas have obtained their varietal names from the countries in which they

have been grown for a length of time, from the men who have been instrumental

in their introduction or in their improvement, from the color of their flowers, etc.

There are many of these so-called varieties of alfalfa. While some of these different

kinds do not vary from each other to any great extent from a botanical standpoint,

there are some marked variations in character of growth, in hardiness, and in pro-

ductiveness. Information along these lines is of great importance in connection

with alfalfa production in Ontario.

A Tex Years' Test of Tex Varieties of Alfalfa.

An experiment was started at the College in the spring of 1909 in which a

number of varieties of alfalfa were sown at the rate of twenty pounds of seed per

acre, with barley as a nurse crop. This experiment included some of the most

noted varieties of alfalfa which were known in Canada and in the L^nited States,

and also others which were not so well known, except in an experimental way.

As there were ten lots of Sand lucerne from Europe, four lots of Common alfalfa

from the central-western States, three lots of Grimm alfalfa from Minnesota and

Nebraska, and two lots each of the Variegated alfalfa from Ontario, and of the

Turkestan alfalfa from Asia, the results from these different lots of the separate

varieties were averaged, and these averages, as well as the results of other varieties

taken separately, are presented for each of the past ten years. It is important

to note that in the autumn of the first season of this experiment there was from

85 to 95 per cent, of a perfect stand of plants on each plot. The results have been

affected principally by the comparative hardiness of the different varieties, and
from this standpoint are particularly^ interesting.

Average Annual Yield of Hay per Acre (tons)

Varieties
Color of

Flowers
No. of

Tests
Source
of Seed Ave-

1910 1911 1912

4.73

1913

4.13

1914 1915 1916

4.79

1917

3.56

1918

1.69

1919

2.63

10
Yrs.

Grimm Variegated 3
Minnesota
Nebraska

3.21 2.42 3.65 5.19 8.60

Ontario
Variegated Variegated 2 Ontario 3.50 2.12 4.50 3.58 3.34 5.20 4.56 3.44 .48 1.25 3.20

Baltic Variegated 1 S. Dakota 3.10 2.52 4.08 3.36 3.52 5.36 4.00 3.24 .12 1.93 3.12
European
Variegat<id Variegated 9 Europe 4.04 2.38 4.91 4.18 2.74 4.96 3.80 2.85 .40 .82 3.11
Mongolian . Violet 1 Asia 3.20 2.12 4.92 2.72 2.36 4.84 2.80 2.64 1.84 2.95 3.04
Turkestan

.

Violet 2 Asia 3.33 1.74 4.44 3.70 2.98 5.08 3.70 3.18 .48 1.08 2.97
Sand Variegated 10 Europe 3.04 2.28 4.45 3.61 2.64 4.77 3.85 2.87 .35 .80 2.87

( 1

1

Ontario 3.20 .80 2.52 1.84 1.80 3.60 1.92 2.00 .04 .34 1.81
Montana 2.35 .96 1.64 1.48 1.88 3.52 2.48 2.16 .13 .21 1.68
rUtah

Common . .

.

Violet ' 4 ) Colorado

j
Nebraska

^Kansas

2.31
. .71 .95 .99 1.53 2.61 .85 1.11 .02 M 1.11

. 1 Texas 2.05 .52 .76 .88 1.64 2.76 .53 .88 .00 .00 1.00
Peruvian .

.

Violet 1 South
America 2.60 .04 .72 .08 .09 .32 .05 .00 .00 .00 .39

Arabian . .

.

Violet 1 Asia .90 .02 .00 .00 .00 .00 .00 .00 .00 .00 .09
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It should be clearly "understood that all the crops reported in the table here

presented were produced from the one seeding, which took place in the spring of

1909.

It will be observed that the yields of alfalfa vary greatly from year to year,

even from the one seeding. These differences are largely due to seasonal con-

ditions. It will be noticed, for instance, that practically all varieties produced

larger yields of hay in 1912 than in 1911, in 1915 than in 1914, and in 1919 than

in 1918. The results indicate the large amount of winter killing which took place

in the winter of 1917-18, the weather conditions of which were unusually severe.

Of the ten varieties of alfalfa here reported five had variegated and five violet

flowers. With only one exception the variegated surpassed the violet flowered

varieties in productiveness.

In addition to the testing of one or more lots of each of the ten varieties of

alfalfa, in plots of equal size, another test was made with exactly the same kinds

of alfalfa, by planting the seed of each lot in two rows and leaving the plants

at equal distances apart in the rows. This test has also been continued for a

period of ten years, definite information being taken annually regarding the indi-

vidual plants.

The following table gives the results of the percentage variegated, the com-

parative growth of the plants early in the spring and the percentage of living

plants in each of the past eleven years, including 1909, the spring in which the

seed was planted

:

Varieties

Grimm
Ontario Variegated .

.

Baltic

European Var' gited
Mongolian
Turkestan
Sand
Common
Peruvian
Arabian

Per Cent.

Variegated
Flowers

Compara-
tive Early
Spring
Growth
(7 years)

Pe I- Cent, of Liv!iig Plants

(6 years) 1909 1910 1911 1912 1913 1914

68

1915

66

1916

57

1917

53

1918

2634 96 100 100 97 91 77
19 94 100 100 96 96 82 82 79 68 43 17

36 91 100 100 89 86 81 72 69 56 44 11

29 93 100 100 76 71 52 42 39 28 22 4

3 48 100 100 100 100 97 92 92 92 92 64
1 84 100 96 81 63 43 39 36 33 30 10

29 100 100 100 88 87 56 42 40 27 24 3

1 64 100 99 79 62 26 22 20 8 6
51 100 94 8— 100 8

1919

25
16
11

4

64
10

3

The foregoing table shows that each of the Variegated alfalfas made a more
rapid growth in the spring of the year than any of the violet flowered varieties. The
slowest growth was made by the Mongolian. It will be seen that the Common,
the Turkestan and the Mongolian varieties had a slight percentage of variegated

flowers as an impurity.

In regard to the percentage of living plants, it is interesting to note that up
to the end of the eighth year the Ontario Variegated had a larger percentage than

any other variety, with the exception of the Mongolian. In the last year of the test,

however, the three varieties which still retained the greatest percentage of living

plants were the Mongolian, the Grimm and the Ontario Variegated. There were

no living plants of the Arabian after the second, the Peruvian after the third, and
the Common after the ninth year. Although the Mongolian proved to be the

hardiest of all the varieties under test, it will be seen by the former table that

it occupied fifth place in average yield of hay per acre. The two varieties
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which made comparatively high results in both yield of hay per acre and in per-

centage of living plants, were the Grimm and the Ontario Variegated.

The Grimm alfalfa, which gave the largest average yield of hay per acre, is

becoming favorably known in Canada and in the Northern States. This variety

has an interesting history. It received its name from Kulsheim Grimm, who
brought alfalfa seed with him when he moved from Baden, Germany, to the State

of Minnesota where he sowed the seed on his farm in the spring of 1858. The
Grimm alfalfa is still raised in the neighborhood of Grimm's old home in Carver

County, Minnesota. It was evidently an important strain of Variegated alfalfa

which Mr. Grimm brought from Germany, and through the natural selection of

the past sixty-one years many of the tender plants have been destroyed and only

the hardy ones have withstood the severe winters of Minnesota. In the autumn
©f 1913 it was the privilege of the writer to visit the States of Wisconsin, Minne-

sota, South Dakota, North Dakota, Montana, Washington and Idaho, and to study

at first hand the value of the Grimm alfalfa in these Northern States. It is making

a uniformly good record throughout, and the demand for seed is much greater

than the supply which is as yet only produced in a limited quantity.

Ontario Variegated alfalfa, which comes second in yield of hay per acre, also

has an interesting history, which the writer has recently been able to trace. In

the year of 1871, Nathaniel Bethel, a farmer and stock-man living in Welland

County, Ontario, went to New York to purchase an imported sheep. When there

lie secured from the shepherd, who brought the sheep across the ocean, two pounds

of alfalfa seed which came from Lorraine, a tract of country which was transferred

from France to Germany in the same year. Mr. Bethel sowed the alfalfa seed

on a gentle slope of a clay field on his farm in the spring of 1872. The alfalfa

area was increased from home grown seed, and, in 1877, Mr. Bethel raised and
sold about seventy bushels of seed produced on less than ten acres. He sent a

sample of the seed to the International Exhibition in Paris, for which a diploma

was awarded. This strain of alfalfa has given excellent satisfaction and has

spread in several counties, particularly Lincoln, Welland and Haldimand. The
Ontario Variegated is still grown on the same farm in which it was sown forty-

eight years ago. There are several farmers in the vicinity of Mr. BethePs old home
who have never grown any other variety except this Variegated alfalfa.

Dr. Colver, who was both a physician and a farmer, and who lived in Lincoln

County, Ontario, imported fifty pounds of alfalfa seed from Baden, Germany, in

1875. Dr. Colver sowed twenty pounds of this seed on his own farm and divided

the rest of the seed amongst neighboring farmers. It is quite probable that at

least a part of the Variegated alfalfa which is now grown in the vicinity of Wel-

landport and Silverdale, Lincoln County, Ontario, traces back to the seed intro-

duced by Dr. Colver.

In the summer of 1912 we carefully examined the alfalfa fields on about one

hundred and fifty Ontario farms, at the time when the blossoms could be seen to

the best advantage. Nearly all of the fields examined in Welland and Lincoln

Counties and some of those examined in Haldimand County were highly variegated.

In some of the other counties, however, where the seed had been purchased from,

seed merchants, 98 to 100 per cent, of the flowers were violet, and scarcely a trace

of the Variegated alfalfa could be found. This is undoubtedly one of the greatest

reasons why there are so many failures in alfalfa growing in many parts of Ontario

and why such a large number of old fields of alfalfa are to be found in Welland,

Lincoln and Haldimand Counties which have been cropping continuously from the

time they were sown twelve, fifteen, eighteen, and in some instances even more than
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twenty years ago. It will be seen from what has been said that it is not surprising

that the Ontario Variegated alfalfa, at the present time, is one of the hardiest

and the most suitable varieties for use in this Province.

The Baltic variety of alfalfa was found growing at Baltic, South Dakota, from

which place it received its name. On investigation this alfalfa was found to have

a history very similar to that of the Grimm variety. It is now believed that the

Baltic and the Grimm originated from the same source.

The European variegated alfalfas were obtained from different parts of

France, Germany and Eoumania and included such kinds as Old Frankish, Prov-

ence, Pfalzer and German Blue. The highest yielder of this group has been the

Alt-deutsche Frankische, which is supposed to be the progenitor of our hardy

Grimm alfalfa, which originally came from Baden, Germany.

The Mongolian alfalfa was obtained from Mongolia in the north-east of Asia

through the kindness of the United States Department of Agriculture. Although

this is not a variegated variety, it has given larger yields per acre than any of

the other violet flowered varieties. It will be observed that it withstood better

than any other variety the severe winter of 1917-18. In the ninth and tenth year,

after seeding, it produced a higher yield of hay than any other variety of alfalfa

under experiment. It is peculiar in its habit of growth, being one of the slowest

to start in the spring, and in its recovery after the first crop of the season is

harvested.

The Turkestan alfalfa came second in yield of the violet flowered varieties.

It is known that the seed of these particular lots of Turkestan alfalfa came from

Turkestan, in Asia. According to other experiments which we have conducted,

it appears to be rather difficult to buy true Turkestan alfalfa seed commercially

in this country.

The seed of the Sand lucernes included in this test came from France,

Germany and the United States. The special strain of Sand lucerne which made
the most satisfactory returns was obtained from the United States Department
of Agriculture under the number 21269 and was originally obtained from Germany.
The true Sand lucerne has highly variegated blossoms. Unfortunately, however,

the seed of this variety seems to be quite unreliable when purchased in America.

All Common alfalfas, the seed of which was obtained in Canada and in the

United States, gave comparatively low results. It is interesting to note, however,

that of the seven lots of Common alfalfa the source of seed seemed to exert a

marked influence in the productiveness of the crops. The Common alf,^lfa seed

which was obtained from Chinook, Mont., was considered by the United States

Department of Agriculture to be the hardiest of the Common alfalfas grown in

the United States. The results show, however, that in average yield per acre the

Common alfalfa of Montana was surpassed by the Common alfalfa of Ontario by

one-eighth ton and by the Ontario Variegated alfalfa by one and one-half tons.

The Peruvian alfalfa, obtained from Peru in South America, is entirely un-

suited for cultivation in Ontario. In the southern and south-western states, how-

ever, it has done exceptionally well, outyielding practically all of the other com-
mercial varieties of alfalfa.

The Arabian alfalfa, obtained from Southern Asia, is the most tender variety

which we have ever grown at the College. Its use has not become general even

in the southern states.
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Other Experiments With Varieties of Alfalfa.

In the spring of 1905, an experiment with thirty-three varieties and strains

of alfalfa was started. The experiment was conducted in duplicate. The more
tender varieties were winter killed in a comparatively short time. Six of the plots,

however, were cropped in 1919 for the fourteenth year. This experiment did not
include such varieties as the Grimm, the Ontario Variegated and the Sand, which
were scarcely known at the time the experiment was started. The highest average
yields of hay per acre per annum were produced by three Turkestan alfalfas, the
highest yielder, (3.0 tons) coming from Khiva, located in Turkey in Asia, the
second highest, (2.8 tons) from Samarkand, in Eussian Turkestan, and the third
highest, (2.6 tons) from Sairam, located in Chinese Turkestan. These lots of
alfalfa were obtained directly from these countries through the United States
Department of Agriculture at Washington.

Plots of Hardy Alfalfas, including Grimm, Ontario Variegated and Sand Varieties
sown with a nurse crop or barley in the spring of 1912, and from which 21
crops were removed previous to the autumn of 1919.

In 1909, an experiment, consisting of twelve plots conducted in duplicate and

including different strains of hardy varieties, such as Grimm, Turkestan and Sand,

was started. This experiment was continued for four years. In the average results

of the eight separate tests conducted in the four-year period it was found that in

yield of hay per acre per annum the Grimm alfalfa from Minnesota came first with

5.3 tons and the Sand lucerne B.P.I. No. 21269, second, with 4.9 tons.

In the spring of 1911, another experiment was started and continued until

1918 in which Grimm and Sand alfalfas were compared with a common violet

variety. The average results for the whole period show the following average

yields of hay per acre per annum: Grimm, from Minnesota 1.3 tons, Sand B.P.I.

No. 21269. 4.1 tons and Common violet alfalfa 1.4 tons. In the first year of the

experiment the Grimm alfalfa gave 5.3 tons and the Common alfalfa 4.1 tons, and

in the U^t vear of the experiment the Grimm alfalfa g-ave 2.9 ton> and the Common
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alfalfa .03 tons of hay per acre. This is another evidence of the hardiness of the

Grimm alfalfa.

In the spring of 1912 still another experiment was started to which three

varieties of hardy alfalfa were sown seven times in order that a very thorough

test might be made regarding the comparative values of the varieties under test.

This experiment has been continued to the present time. Each plot was cropped

three times each year. In the seven-year period, therefore, twenty-ope crops were

removed from each plot of the seven separate tests. The following table gives

the average annual yield of hay per acre of the seven tests conducted for the seven-

year period with each of the three varieties

:

Years
Sand

(B.P.I.No.2l269,Germany)
Ontario Variegated

(Welland County.Ontario)
Grimin

(Excelsior, Minn., U.S.A.)

1913
Tons
3.52
3.30
5.31
4.14
3.00
1.70
1.89

Tons
3.84
3.42
5.45
4.92
3.35
1.36
1.85

Tons
3.43

1914 3.38
1915 5.26
1916 4.83
1917 3.50

19X8 , 2.55
1919 2,82

Average 7 years,. 3.27 3.46

i

3.68

The foregoing results, from the three varieties of alfalfa which were outstand-

ing for hardiness in former experiments, are interesting as they combine the results

of seven separate tests in each of the seven years. Although the Ontario Variegated

gave the highest results in the first year the Grimm alfalfa made the greatest returns

in 1919, and in the average for the whole period. It will therefore be seen that

of the various tests made with different varieties of alfalfa the three which have

made the best all-round record for hay production, when hardiness and yield are

both taken into consideration, are the Grimm, the Ontario Variegated and the

Sand (B.P.I. No. 21269), and in the order here given.

ALFALFA PLANT BREEDING.

The careful testing of existing varieties and strains of alfalfa is important in

securing the most suitable kinds for growing on the farms of Ontario. It is also

of great value in ascertaining foundation material for breeding purposes. In order

to do the very best work in plant breeding it is very desirable to have the most
accurate information possible regarding the material already available. Even the

best of existing varieties possess weaknesses. To improve the best kinds by se-

lection, and when necessary by cross-fertilization, is the work of the plant breeder.

Alfalfa, owing to its great variations in plant structure, forms a prolific field for

investigation, with opportunities for achievements which are of both practical and'

scientific value.

Considerable work has been done at the Ontario Agricultural College with the

object of securing hardy alfalfas suitable for hay or for pasture and which are at

the same time good producers of seed. T' ith this object in view many strains of
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An interesting Alfalfa plant, showing method of reproduction by means of creeping
root stalks. This was the original plant discovered at the Ontario Agricultural
College after a careful study of thousands of plants produced from seed
•obtained from different parts of the world.

An Alfalfa plant with creeping root stalks removed from one of the plots at the
College in the spring of 1920.
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•alfalfa have been tested in plots and thousands of alfalfa plants have been studied

individually. We are obtaining hardy strains which we believe will be of real

service to the farmers of the Province.

A nursery plot of one acre^, with plants of the Grimm, the Baltic and the

Ontario Variegated alfalfas was established in 1913. These plants have been grown

at equal distances apart in order to give them the same opportunities for develop-

ment. Some of the most tender plants have disappeared. The remaining plants

are being carefully studied each year and seed is being secured from the rhost

promising specimens. The object is to obtain foundation material from the most

desirable plants of these hardy varieties now in cultivation.

A little packet of less than one hundred seeds of alfalfa, which came originally

from Xorthern Norway, has furnished some interesting material. The plants are

very hardy, the flowers variegated, but the yield of seed is not abundant. These

plants resist our severe winters better than even those of the Grimm variety. We
now have hundreds of plants of this strain, and seed is being secured from those

plants wiiich are making the highest record.

According to our present knowledge the Ontario Agricultural College was

either the first or the second institution on the American Continent to discover

an alfalfa plant which would spread by means of creeping root stalks or rhizomes.

W^e now have some very interesting plants which spread abundantly from the under-

ground stems. These plants, however, are very light producers of seed, but it is

hoped by cross-fertilization to increase their seed producing powers.

A considerable amount of work has been done to prevent natural cross-ferti-

lization by enclosing the plants in cages and by tripping the plants artificially.

Crosses have been made between different species, varieties and strains of alfalfa

and attempts have been made at the hybridization of alfalfa and sweet clover, and

also of alfalfa and black meddick. Mr. William Southworth, when engaged in this

Department, made a number of cross-pollinations between the alfalfa and the

black meddick with the object of securing plants which would naturally pollinate

more readily than does the alfalfa. It was thought that this cross was successful,

but in studying the progeny in its different generations there seems to be no appar-

ent evidence that a cross between these two t^-pes of plants took place.

As a result of our plant breeding work it is believed that in the near future

we will have new varieties of alfalfa for Ontario which will surpass in various ways

those kinds which are now used in cultivation.

ALFALFA SEED IXOCULATION.

That leguminous crops such as alfalfa, sweet clover, sainfoin, red clover,

vetches, peas and beans thrive best when they are grown in the presence of legume

bacteria is now a well established fact. These micro-organisms, when present in

well drained fertile soil, enter the roots of the plants forming enlargements or

nodules on the roots. These very minute forms of life make use of the free nitrogen

of the atmosphere which is thus transferred to the plants making them more

valuable in food constituents and in fertilizing materials. None of the other plants

except the legumes can make use of'the atmospheric nitrogen in this way. Each

class of seed requires a different kind of culture. It is possible for alfalfa to grow

fairly well without the presence of these minute forms of life by makinor use of

the nitro2:en alreadv in the soil. Their presence, however, seems to have the
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double value of increasing both the quality and the quantity of the crop. Whether

or not the proper bacterial forms are in the soil can be ascertained by growing a

small amount of alfalfa and examining the roots for the presence or absence of

the nodules. If no nodules are present, it is quite evident that the soil is lacking

the proper organisms. These, however, can be conveyed to the soil either by the

application of inoculated soil from other fields or by the artificial inoculation of

the seed. Extensive experimental work has shown that the easiest and best way

is to inoculate the seed with the necessary bacteria. For fuller information, the

reader is referred to Ontario Agricultural College Bulletin No. 164.

In 1897 experiments in the inoculation of seeds of leguminous crops were

conducted at our College with nitro-cultures imported from Germany. At a later

date, other experiments were conducted with bacterial preparations obtained from

Washington and still later with those produced in the Bacteriological Department

of our own College. We took great care in the experiments throughout and there

was no marked advantage in the yields of the crops from the use of the different

cultures. This was evidently due to the fact that the soil in the experimental

grounds was already well inoculated from the successful growing of alfalfa in years

past. This was made quite evident from the abundance of tubercles on the plants

each year. In one experiment, however, which was conducted in duplicate for the

four years from 1909 to 1912 inclusive, about seven-eighths of the separate te-ts

showed some increase from the nitro-culture.

The Bacteriological Department of the Ontario Agricultural College has pre-

pared and distributed legume cultures to farmers throughout Canada each year

since 1905. In each of the ten years blank forms were sent with the cultures, on

which the farmers were requested to report the results of the seed inoculation as

to whether it had increased the crops.

In the ten year period 27,750 cultures were sent out and the reports received

showed that 80 per cent, alfalfa and 70 per cent, red clover gave increased returns

followinor seed inoculation.o

SOIL, SEED AND SEEDING.

For the best results with alfalfa it is important to select land that is in a good

state of fertility, and that has a deep calcareous sub-soil with a proper amount of

moisture to enable the young plants to get a proper start during the first year.

It is also important to select land which is comparatively free from seeds and

roots of weeds and of other troublesome plants so that the alfalfa will take full

possession of the soil. Alfalfa does particularly well after a cultivated crop in

which the land has been thoroughly cleaned. In all cases the soil should be well

cultivated and a fine seed bed formed to enable quick and uniform germination

of the seed after it is sown.

The quality of the seed is of vital importance. It should be large, uniform

and bright, of good vitality and free from impurities, especially from seeds of

weeds and of other plants which are troublesome in a field of alfalfa. It is wise

to secure a sample before the required quantity of seed is purchased and this can

be sent to the Seed Laboratory, Department of Agriculture, Ottawa, and a report

secured regarding the purity and the germination of the seed or it can be tested

at home. If the. seeds are large and uniform, are free from seeds of Sweet Clover,

Yellow Trefoil, etc. and will germinate well when placed between sheets of moist
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blotting paper or in a box of sand which is kept warm and moist, the larger bulk

can then be ordered according to sample. The bulk lot, when received, should also

be examined in order to be sure that it is the same as the sample.

A little care in this way may avoid a total or a partial failure of a crop and
also may prevent the introduction on the farm of weeds, which are difficult to

eradicate.

Experiments have been conducted at the College in sowing alfalfa in the

autumn and in the spring both with and without a nurse crop. The nurse crop

used in the autumn was winter wheat and that used in the spring was oats. As
a result of two distinct experiments, each extending over a period of two years,

it was found that the spring sowing gave the better results. The alfalfa which

was sown in the spring alone gave an average in the second year of the test of

17.2 tons and that sown with oats an average of 16.0 tons of green crop per acre.

The alfalfa sown in the autumn with winter wheat was a partial failure and that

sown without any nurse crop was badly winter killed.

In another experiment spring wheat, barley and oats were used as nurse crops.

Five plots were sown with each kind of grain thus making fifteen plots sown w4th

grain and alfalfa seed. The average total yields of green alfalfa per acre for two-

years obtained from the plots on which the nurse crops had been sown were as

follows: spring wheat 20.5 tons, barley 18.0 tons and oats 12.9 tons. In this ex-

periment the spring wheat proved to be the best and the oats the poorest crop w^th

which to sow alfalfa. The oat crop, especially if the seed is sown thickly, has a

tendency to smother out the young and tender plants of alfalfa. All nurse crops

used with alfalfa should be sown rather thinly.

In still another experiment alfalfa was sown alone and with one bushel of

barley per acre in the spring of the year. The test was made in duplicate. In

the average results of the six tests in three years it was found that the seeding-

with barley gave a slight increase over the alfalfa which was sown alone. It has

been found that when alfalfa has been sown without a nurse crop higher returns

have been obtained from seeding in July than in the early spring.

In each of the past ten years alfalfa has been sown on winter wheat in the

early spring. The seed was sown on old snow, on fresh snow of one or two inches,

and on frozen ground. The average results show that sowing alfalfa seed on a

fresh snow of one or two inches gave excellent satisfaction, proving successful in

every instance. The seedings on the old snow and on the frozen ground gave fairly

good success. When alfalfa seed is sown early in this way no harrowing or culti-

vation is necessary. Germination takes place early and the young plants get a

start before the winter wheat makes a large growth. This method requires less

labor and is more successful than when the alfalfa seed is sown and harrowed in

at later dates.

Experiments have shown that alfalfa seed sown alone in July on a summer
fallow has given excellent satisfaction. This gives an opportunity of killing weeds

and weed seeds, of conserving moisture, of furnishing an excellent seed bed, of

enabling the alfalfa plants to get a good start before winter and in preventing

weeds from producing seed in the autumn.

It is usual to sow from eighteen to twenty pounds of alfalfa seed per acre

providing it is not sown in combination with different varieties of grasses and

clovers. If the crop is to be grown principally for seed production, however, the

amount might be reduced to fifteen or even to twelve pounds per acre if sown

broadcast. Experiments have been conducted both at the College and throughout

Ontario in sowing alfalfa seed in rows thirty inches apart, using only three pounds
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of seed per acre. This is an excellent plan when only a small quantity of seed of par-

ticularly high quality is obtainable. The rows permit of cultivation and when sown

thinly are apt to produce a large amount of seed in favorable seasons. It is usually

considered wise to secure seed from the first cutting in the season when the crop

is cultivated in rows and from the second crop when sown broadcast.

In preparing the land to receive the alfalfa seed it is an excellent plan to

cultivate the soil thoroughly and then to follow with a weeder or with both a

harrow and a weeder immediately before the seed is sown. If a nurse crop of

grain is to be used the seeder attachment should be placed in front of the tubes

of the grain drill. The land should then be levelled either with a light harrow or

with a weeder. In this way the alfalfa seed has the advantage of being located

between the rows of grain and at a suitable depth in well prepared soil which has

been worked in such a way as to give the seed the advantage of both the fertility

and the moisture in the soil.

MANURES AND FERTILIZERS WITH ALFALFA.

The influence of manures and fertilizers depends so much on the mechanical

condition and on the fertility of the soil, as well as on many other conditions, that

it makes it a very difficult matter to conduct experiments at any one place, the

results of jvhich are equally applicable to all kinds of land. Some soils are com-

paratively fertile while others are deficient in some of the fertilizing elements.

Some soils are acid and require lime, while in other instances the application of

lime would show no special advantage. These varying conditions, and many others

should be taken into consideration when studying the results of fertilizer experi-

ments conducted with alfalfa at any one place.

In a representative part of the experimental grounds, four plots, each one-

twentieth of an acre in size, were set aside to test the influence of farmyard manure
on alfalfa. On two of the plots farmyard manure was applied at the rate of twenty

tons (about twelve loads) per acre, and this was thoroughly mixed throughout the

soil. The other plots were left unmanured and the alfalfa seed was sown on all

four plots. The crops were harvested and the results carefully recorded in each

of three years. The following figures give the average annual yields in tons of

green crop and of hay per acre per annum, respectively, of the duplicate plots con-

ducted over the three-year period: manured land, 22A and 5.8; and unmanured
land, 20.7 and 5.3. These results show an annual difference of about 1% tons

of green crop and of ^2 ton of hay per acre in favor of the land which had received

the farmyard manure.

In another experiment farmyard manure at the rate of twenty tons, and hen

manure at the rate of five tons per acre were applied as top dressings on alfalfa

plots which had already produced seven cuttings of alfalfa. The manures were

applied after the first cutting of alfalfa had been taken from the land in the early

part of the summer. After the application of the manures was made two crops

of alfalfa were harvested in the same year and three crops in each of the two years

following. The average annual yields in tons of green crop per acre for each of

the treatments in the three years' test were as follows : farmyard manure 20.3, hen
manure 18. 9-, and no manure 18.2. The influence of the hen manure was quite

marked at first but that of the farmyard ma:^ure was more lasting.
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Two experiments with commercial fertilizers with alfalfa have been conducted

at the College. One of these consisted of twenty plots which were fertilized in

the same spring in which the alfalfa seed was sown and the other consisted of

twelve plots which were fertilized as a top dressing on the alfalfa sod after the

crop was well established. The first experiment consisted of four tests with five

plots in each and the second experiment of two tests with six plots in each test.

The fertilizer used in each test consisted of Muriate of Potash and Xitrate of Soda
each sown at the rate of 160 pounds; of Superphosphate at the rate of 320 pounds;

and a complete fertilizer at the rate of 213 pounds per acre. In each test in the

second experiment Basic Slag or Thomas' Phosphate Powder was also used at the

rate of 320 pounds per acre. One plot was left unfertilized in each of the tests

of both experiments. After the fertilizers were applied the first experiment was

conducted for two and the second for three years. The results of these experi-

ments show that the phosphatic fertilizers gave the greatest yield of alfalfa per

acre. Of the different fertilizers used^ the Superphosphate gave the highest yield

per acre in the first experiment, and the Basic Slag or Thomas' Phosphate powder

the highest, and the Superphosphate the second highest in the other experiment.

The greatest average annual yield of green alfalfa per acre was produced on the

land which had received the Superphosphate at the time the seed was sown but

this increase, over the crop produced on the unfertilized land, was only three-fifths

of a ton per acre.

ALFALFA SEED PE0DI7CTI0N.

The last four or five years have been abnormally wet, the amount of rainfall

for the growing seasons being approximately 30 per cent, above the average.

Previous to this period alfalfa seed production was becoming quite an industry in

some parts of Ontario. As both a crop of hay

and a Crop of seed can be produced in the same

season, if weather conditions are favorable, many of

the alfalfa growers have found seed production

quite profitable. From answers to extensive en-

quiries made from farmers who had grown alfalfa

seed in Ontario for at least five years some very

valuable information was obtained. AVe learned that

alfalfa seed had been produced with success in at

least thirteen counties of Ontario. In all oases

where seed was produced it was taken from the

second crop, the first crop of the season being con-

verted into hay. The yield of alfalfa seed per acre

varied considerably, the highest being seven bushels,

and the average a little over two bushels per acre.

The farmers determined the particular time for

cutting the crop for seed production by the color of

the pods, most of them stating that the crop should be

cut when the pods were brown; some preferred to

leave the crop until the pods were almost black. The majority cut their seed crop

with a mowing machine, a number having used a table attachment with the machine.

About 20 per cent, used the reaper and about 12 per cent, used the self-binder.

As a rule the crop was cured in the windrow by those who used the mowing

Alfalfa seed cluster.
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machine and in the bunches by those who used the reaper or the mowing machine

with the table attachment. Those who used the self-binder cured the crop in

shocks. The threshing was done mostly with a clover huller and took place almost

any time after the crop was harvested until mid-winter. When the threshing was

done in the autumn dry weather was preferable, and when in the winter^ cold

frosty weather gave the best results. Nearly all farmers reported having obtained

good quality of seed in most years. The seed was sold chiefly to neighboring

farmers and to local dealers. The greatest difficulties reported in alfalfa seed

production in Ontario were due to injuries caused by grasshoppers, wet weather,

blighted plants, early frosts, and a few mentioned partial failures from thick

seeding. The ideal condition appeared to be a comparatively moist season for the

production of the hay crop and a rather dry season after the hay had been removed

from the land. The great majority stated that they considered seed production

One acre of Grimm Alfalfa sown in ^o^vs thirty inches a]:art by using three
pounds of seed per acre. This photograph was talcen in the autumn after
the seed crop had been cut and shocked as shown.

did not injure the plants. Xearly all were enthusiastic in regard to the import-

ance of alfalfa growing in Ontario, both from the standpoint of hay and of seed

production^

CO-OPERATIVE EXPERIMEXTS WITH ALFALFA.

Within the past few years a number of co-operative experiments have l)een

arranged by the College and have been conducted by farmers in various parts of

the Province. An experiment with difl^erent varieties was conducted through the

medium of the Experimental L^nion, and all other experiments were arranged by

the Field Husbandry Department of the College. All seed and instructions were

sent out from the College either directly to the farmers who wished to conduct
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the tests or through the Agricultural Eepresentatives who had the tests conducted

through the co-operation of some of the farmers of their respective counties. The

Tarious experiments included the following

:

1. Testing different varieties of alfalfa.

2. Testing the influence of Lime with the alfalfa crop.

3. Testing the value of Inoculation with alfalfa seed.

4. Comparing alfalfa sown broadcast and in rows for seed production.

5. Comparing alfalfa in rows sown at the rate of one pound, two, three, foui

and six pounds per acre.

6. Comparing the first and second crop of alfalfa for seed production.

Some of the single plots were one acre in size, while in other instances they

^ere smaller. The plots used for some of the row tests were one acre each. Those

used for the lime and the inoculation tests were one-quarter acre and those used

ior the co-operative work, through the Experimental Union, were one-eightieth of

^n acre each in size.

An alfalfa field which has been cropping continuously for about fifteen

years since it was sown. The crop shown is the third growth in

the one season.

The varietv tests up to date have covered a period of twelve years and all

other co-operatiVe experiments with alfalfa have been carried out principally withm

the past seven years, the chief experiments having been started in the years 1913,

1914 and 1915. The various co-operative experiments furnished valuable mforma-

-tion in the different localities in which they were conducted, some of them having

a marked influence in placing alfalfa production on a more permanent basis.

The various returns showed that the Grimm and the Ontario Variegated

varieties proved more hardy than the Common, Southern or Northern grown

alfalfa in the different counties. The reports along this line are very convincing.

In the co-operative tests the lime was applied at the rate of 1,600 pounds per

acre in the form of ground unburned limestone, ground burned limestone, slaked

lime or hvdrated lime. The lime was thoroughly mixed through the soil before

seeding took place. This material was supplied either by the Agricultural Repre-

sentative of by the farmer himself. The results show decided variations from the

influence of the lime. In some cases no advantage was observed from its appli-
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cation while in other instances the increase in the alfalfa crop from the lime

application was quite marked. One experimenter stated that his soil naturally

contained a large amount of calcareous matter and that he saw no influence, what-

ever, from the limed as compared with the unlimed plot. On other soils, where

lime was quite deficient, the application of lime showed a decided advantage. Of
all the reports received, seventy-five per cent, of them showed applications of lime-

to be beneficial.

It is rather an interesting coincidence that the co-operative experiments con-

ducted by the College in alfalfa seed inoculation gave exactly the same results as

was obtained by the Bacteriological Department, the reports of which appear in

another part of this bulletin. In both instances alfalfa seed which was inoculated

gave higher results than the uninoculated seed in 80 per cent, of the individual;

tests.

tm^'t^ '»
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A section of a nursery plot of young Alfalfa p'.anls.

The results of the experiments in sowing alfalfa seed broadcast and in rows^

show a considerable variation. The broadcast system seemed to be preferable for

hay production, but many reported favorably of the row system for the production

of seed. Of the different amounts of seed, when sown in rows thirty inches apart,,

the results indicated the most favorable returns from three and four pounds per

acre as compared with either thicker or thinner seeding. One of the special ad-

vantages of the row system is the fact that if only a small amount of alfalfa seed:

of some particularly hardy variety is available, it is a great advantage to sow this

seed in rows at the rate of three or four pounds per acre in comparison with twelve-

to fifteen pounds per acre when sown broadcast, and when seed production is the

main object in view. For seed production the general evidence favored using the

first crop of the season when in rows and the second crop of the season when sowtt

broadcast.
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Owing to the very large amount of rainfall in the last few years alfalfa seed

production has been abnormally low. In 1916 one acre of land was sown in the

Experimental grounds at the College in rows thirty inches apart by using exactly

three pounds of seed on the acre. The stand was almost perfect, the plants usually

meeting between the rows. Similar evidence was obtained by a number of growers

-over Ontario, who sowed at the rate of from three to four pounds per acre iru rows

two and one-half feet apart. The seed produced from the first cutting at the

College was 165 pounds per acre in 1919 and 74 pounds per acre in 1917. In

1918, owing to the exceptionally wet weather, the crop did not ripen and conse-

quently produced hay instead of seed.

I

COMPOSITION OF ALFALFA, RED CLOVER AXD TIMOTHY. -

The Chemical Department at the College, in co-operation with the Field

Husbandry Department, conducted experiments in each of two years in comparing

the chemical composition and the digestibility of alfalfa, red clover, and timothy.

Small portions were analyzed chemically to determine the composition and larger

portions were fed to sheep to determine the digestibility. The following table gives

the comparative amounts of digestible constituents in one ton of hay of each of

three separate crops

:

Constitusnts Alfalfa Red Clover timothy

Protein
Lbs.

192.2
30.0
496.6
205.5

Lbs.

141.0
29.4
587.4
209.4

Lbs.

48.7
Fat 16.2
Nitrogen Free Extract 528.4
Fibre 306.9

The figures here presented are very suggestive and are worthy of study. They
show that the alfalfa hay contained about fifty per cent, more digestible protein

than hay made from common red clover, and about four times as much as that

made from timothy.

INFLUENCE OF ALFALFA ROOTS OX THE SOIL.

Three separate experiments were conducted to ascertain the comparative value

of the sods of alfalfa and of timothy. After the crops were removed from the plots

the land containing the roots of these crops was plowed. On the sods of the first

experiment, winter wheat was sown in the autumn of the year. On those of the

second experiment, barley was sown in the following spring, and on those of the

third experiment, corn was planted the next year. The average yields of the grain

crops produced per acre are shown in the following table

:
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Sod Winter Wheat Barley Corn

Alfalfa Sod
Bushels
61.5
42.1

Bushels
30.2
19.7

Bushels
24.0

Timothy Sod 17.9

In the second experiment the test with alfalfa and timothy sod was repeated

four times. Barley was sown on each of the eight plots in the following spring.

The detailed results of yields per acre were very interesting and are as follows

:

Tests
Bushels of Barley per Acre

Alfalfa Sod Timothy Sod

No. 1 27.9
31.7
31.0
30.3

13.4
No. 2 20.1
No. 3 19.6
No. 4 25.7

In comparing the mechanical condition of the soil on which alfalfa and differ-

ent varieties of clovers and grasses had been grown, it was found that there was a

decided variation, resulting from the action of the roots of the different crops on

the soil. This influence was shown in two ways in particular ; first, by the difficulty

or the ease in which, the sod land could be plowed, and second, by the stiffness or

the mellowness of the upturned sod. In one year twenty-eight plots of sod were

plowed. These were made up of four separate tests each consisting of seven plots.

Each test was made up of the sods of one variety of alfalfa and three varieties

each of clover and of grass. When the plants of each of the four tests were plowed

careful examinations were made and detailed notes were taken regarding the

physical condition of the soil in each, instance. It was found that the alfalfa sod

was more difficult to plow than that of any of the clovers or the grasses, but that

the inverted sod of the alfalfa plots was exceedingly mellow and friable, surpassing

all others in this particular. The comparative differences of the various sods can

be understood fairly well from the following figures

:

Sods
Difficulty or ease in

Plowing
(10 being most difficult)

Loose, friable condition

of inverted Sod
(10 being most friable)

Alfalfa 10
5
6
4

8

7

7

10
Common Red Clover 7
Mammoth Clover 6
Alsike Clover 8

Timothy 3
Meadow Fescue 4
Orchard Grass 4

The alfalfa sod is usually somewhat more difficult to plow than that of the

clovers or the grasses, owing to the very large roots of the alfalfa plants which
are frequently pulled out of the subsoil instead of being broken or cut in two.

When the roots, to the length of two, three, four or five feet or even more, are

pulled out of the subsoil and left in the upper soil a large amount of root material
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is thus deposited in the land at the very surface. The soil is thus left in excellent

physical condition and as the roots decay they supply a large amount of humus
particularly rich in fertilizing elements. In one year the Department of Field

Husbandry spent some time in removing the alfalfa roots from the land to a depth

of two feet. This was divided into four layers of six inches each and the roots

were carefully separated from each layer. The roots from each of these depths

were then analyzed by the Chemical Department of the College. The percentages

of the fertilizing constituents in the dried roots of seventeen months' old alfalfa

for each of the four six-inch layers were as follows

:

Roots taken from different depths
of Soil

Nitrogen
N.

Potash
KoO

Phosphoric
Acid
P-O5

Lime
CaO

First six inches 1.64
1.58
1.59
1.58

.66

.41

.43

.42

.55

.55

.51

.48

.59

Second six inches .38

Third six inches .• .

.

.48

Fourth six inches .75

The roots of young alfalfa plants were found to contain larger percentages

of fertilizing materials than those of the plants which were seventeen months old.

USES OF ALFALFA.

In the Province of Ontario alfalfa may be used in a variety of ways, such as

for the production of hay, green fodder, pasture, seed, green manure, silage or

as a cover crop in orchards. Possibly its use in this Province is in about the same

order as here given.

For the production of hay it is a most valuable crop. Lender favorable con-

ditions it produces large yields of hay of excellent quality. Very great care, how-

ever, should be taken to cut the alfalfa at the commencement of bloom or at the

beginning of the second growth of stems at the crowns of the roots. Extensive

experiments at the College show that alfalfa deteriorates very rapidly both in

percentage composition and in digestibility after the early blossoming stage.

Caution should also be exercised not to allow the alfalfa to lie very long in hot

dry sunshine as the leaves soon become crisp and are easily broken from the

plants. As analyses show the leaves to be the richest part of the alfalfa, special

care should be exercised to lose as few of them as possible. For the best quality

of hay it is considered wise to rake the alfalfa into windrows as soon as it is

sufficiently wilted and, at the proper time, to place the material in cocks where

the curing process should be finished.

The green fodder produced by alfalfa is both nourishing and appetizing. It

is often an advantage to start to cut alfalfa for green fodder some time before

it has started to bloom. That portion of the crop which cannot be used for this

purpose before one-third of the blossoms have made their appearance should be cut

and cured into hay. The fact that alfalfa is a perennial plant, and the fact that

it produces two, three and four cuttings in the one season, makes it a very desirable

crop to use for the production of green fodder for feeding to farm stock to supple-

ment pastures in the dry hot summers.
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In the average results of experiments conducted at the College in four

different years, alfalfa, when grown alone, gave a greater yield of pasture per acre

than any one of the following crops : Common Red Clover, Mammoth Clover,

Alsike Clover, White Clover, Yellow Trefoil, Sainfoin and Burnet. When grown

and pastured alone, however, there seems to be even a greater risk of cattle and

sheep becoming bloated than when pasturing on clover. The writer has never

heard of injurious j-esults from bloating with any kind of farm stock pasturing

on alfalfa, providing it is used in combination with grasses and clovers in the form

of a permanent pasture. In pasturing alfalfa there is a danger of either cattle

or sheep eating the tops so closely to the ground that they are apt to injure the

-crowns of the roots and in some cases to entirely kill the plants. Some excellent

results have been obtained from pasturing hogs and poultry on alfalfa.

In each of eight or ten years seed has been produced at the College from

either the first or the second cuttings of alfalfa. The results have been about the

same from each cutting when sown broadcast, but have been largest from the first

cutting when the alfalfa has been sown in rows. The production of alfalfa seed

has been only fairly satisfactory at the College but in some parts of Ontario it

is becoming an important industry. Further information is given in this bulletin

under the heading of " Alfalfa Seed Production.'^

Alfalfa is not used alone as a silo crop to any great extent in the Province.

The fact of its producing three crops in the season, two of which come at in-

opportune times for filling the silo, forms one of the objections to using the crop

for silage purposes. The third crop of the season, which is usually ready for

cutting about the middle of September, is sometimes placed in the silo along with

corn to excellent advantage. When alfalfa is used alone for silage it is difficult

to cure and is apt to produce a dark colored silage as is the case with nearly all

of the legumes.

Alfalfa certainly produces a large amount of exceedingly valuable material

which can be used as a green manure. In the majority of cases, however, it is

probably better to use the crop for feeding purposes and then to save the manure
and return it to the land in that form rather than to plow under the whole crop.

It is quite probable there are other crops more suitable for using as a cover

crop in orchards than alfalfa. The growth of the plants is upright and rather

open, and the roots penetrate so deeply into the soil that they tend to rob the

subsoil of its fertility and of its moisture, both of which are so essential to the-

best welfare of the trees.

ALFALFA IN COMBINATION WITH CLOVERS AND GRASSES FOR
PASTURE PRODUCTION.

While it is not generally recommended, except in special circumstances, to

•pasture alfalfa when grown alone, this crop can often be used in combination with

grasses and clovers for permanent pastures. For this purpose either one of the

following mixtures of varieties and quantities of seed per acre should give good

satisfaction : Mixture No. 1—Alfalfa, 4 pounds ; White or Dutch Clover, 1 pound

;

Timothy, 4 pounds; Orchard Grass, 8 pounds; and Meadow Fescue, 8 pounds,

making a total of 25 pounds of seed per acre. Mixture No. 2—Alfalfa, 6 pounds;

Alsike Clover, 2 pounds; White or Dutch Clover, 1 pound; Orchard Grass, 4

pounds ; Meadow Fescue, 4 pounds ; Tall Oat Grass, 3 pounds ; Meadow Foxtail,

2 pounds; and Timothy, 2 pounds, making a total of 24 pounds of seed per acre.
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The last named mixture has been carefully tested at the College and has given good
results over a long period of time.

The seed of a permanent pasture mixture can be sown in the early spring,

either with or without a grain crop. It is better to follow some cultivated crop

which has been carefully looked after during the previous season. If the seed

mixture is sown alone, the tops of the plants should be cut occasionally during
the summer and allowed to lie on the ground as a mulch. If a nurse crop is used,

about one bushel of barley or of spring wheat per acre is recommended. As a rule,

oats do not form a good nurse crop for a permanent pasture mixture. If, however,

they are used they should be sown thinly. The seed for the permanent pasture

should be sown in front and not behind the tube drill. Some of the finer seeds

can be sown from the grass seed box and the others by hand.

The most desirable combination of hardy grasses and clovers, when once well

established on suitable land, should produce a good pasture, appetizing to the

animals, excellent in quality, abundant in growth and permanent in character.

ALFALFA IX COMBIXATIOX WITH CLOYEES AXD GRASSES FOR
HAY PRODUCTIOX^

Sixteen mixtures of grasses and clovers for hay production have been grown

in each of six separate two-years' tests. Alfalfa, Common Red Clover, ]\Iammoth

Red Clover and Alsike Clover were used in combination with Timothy, Orchard

Grass, Tall Oat Grass and Tall Fescue Grass. Each mixture consisted of a grass

and a legume. The mixtures produced either two or three cuttings each season.

The third cutting resulted from the mixture containing alfalfa. The seed mix-

tures were sown with a grain crop in every case. Xo crop was obtained in the

same year in which the seed was sown. The cuttings were made in every

instance from the second and the third years after seeding took place. The
following table gives the annual average yield of green crop and of hay per acre

per annum for the six separate tests of the four mixtures containing alfalfa, and
also for the mixture of Timothv and Common Red Clover:

Mixtures Green Crop Hay Crop

Tall Oat Grass and Alfalfa

Tons
18.17
18.56
17.24
18.81
12.02

Tons
5 . 20

Orchard Grass and Alfalfa 4.85
Timothv and Alfalfa 4.64
Tall Fescue Grass and Alfalfa 4.57
Timothy and Common Red Clover 3.40

Of the sixteen different mixtures the four containing alfalfa surpassed all

others in yield of green fodder and in yield of hay per acre. It will be noted

that the annual yield of the Tall Oat Grass and Alfalfa was 1.8 tons greater than

that of the Timothy and Common Red Clover. In this experiment the Alfalfa

of the legumes and the Tall Oat of the grasses exerted the greatest influence in

producing a high yield of hay and the Timothy and the Alsike Clover the greatest

influence in low hay production. The Alfalfa and the Tall Oat Grass are both

very hardy, start early in the spring, are ready to cut at about the same time,

withstand hot dry weather in the summer and form a good growth in the autumn.



31

IMPORTANT SUGGESTIONS FOR THE SUCCESSFUL. PRODUCTION^
OF ALFALFA.

Select land having a clean, mellow, fertile surface soil, preferably of a cnU
careous nature and overlying either a naturally or an artificially w'ell drained
subsoil. If the soil IS acid, lime should be applied. Use large plump seed ofstrong germmating power and of some hardy variety such as Grimm or Ontario
\ anegated. The Common alfalfa seed of the Western States, even though it hasbeen northern grown, usually produces plants which are too tender to lon^ resisthe climatic conditions of Ontario. Make use of seed which grades high according

id n t;t ^r*'°^ :^t'-
'"°'"'"*^ '''^ ""'^ '^'^ P^^'P^^ ti"d of bacteria, pro^idmg alfalfa has not been grown successfully on the land in recent vears. Sowthe alfalfa seed at the rate of eighteen or twenty pounds per acre. Any one ofthe following me hods has proven decidedly successful according to the results ofexperimental work:

ic.unb ox

Two rows of Grimm Alfalfa, which show
decided hardiness in comparison with thoseon eithai side, which are tender varieties and
unsuited for cultivation in Ontario

1. If the land is free from weed impurities alfalfa seed may be sown on
winter wheat m the early spring either on the old snow or, better still, on a fre*
snow of one or two inches. When sown in this way no harrowing or cultivation
IS necessary.

.

^-
^!l

a suitable seed bed, and as soon as the land is sufficiently dried in the
spring, alfalfa seed may be sown from the grass seed box placed in front of the
tube drill About one bushel of barley, wheat or rye per acre sown from the tubes
ot the drill makes a very good nurse crop. Oats are not quite as suitable as they
are somewhat more smothering and require a long season for maturity. After
the alfalfa seed is sown the land should be harrowed lightly

3. About the middle of July alfalfa seed may be sown alone on land which
lias been carefully summer fallowed providing there is sufficient moisture for goodgermination. 6""u

Alfalfa should never be pastured during the first year and seldom, if ever
alterwards, as the pasturing very frequently destroys the plants. The crop should
be cut for hay or for green fodder in the following year after the seeding takes
place and as soon as the plants start to bloom. Care should be taken to protect
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the crop from rain and to retain as man}- of the leaves as passible. In many

places in Ontario alfalfa will produce three crops of hay per annum. The third

cutting, however, may be used to advantage for mixing with corn when hlling the

silo as this forms an easy method of handling the green alfalfa in the autumn

and also improves the quality of the corn silage. In favorable seasons, and

especially in some localities, hay may be obtained from the first crop and seed from

the second crop in each season and for a period of several years.

If the directions here given are carefully followed alfalfa may be expected

to produce large and valuable crops for a number of years without re-seeding.

A few Alfalfa plots, showing the Ontario Variegated in the front, the

Grimm farthest away, and the Common Alfalfa from the Western
States in the centre. The reader will observe how tender the alfalfa

obtained from Colorado, Utah, Nebraska andgTexas is in comparison
with the other two hardy varieties.
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J. E. Bkethour, Burford.

R. S. Stevexson, Ancaster.

Jersey:

D. O. Bt^i«L, Brampton.
H. A. DoLSox, Cheltenham.

SJtorthorn:

R. R. Wheatox, Thorndale.
F. W. Scott, Highgate.
Jas, Douglas, Caledonia..

W. A. Wallace, Kars.
W. A. Drydex, Brooklin.

W^r. Waldie, Stratford.

A. G. Farrow, Oakville.

JoHX' Gardhouse. Weston.
Geo. Gier, Waldemar.

Central Committee Better Bull Campaign
L\S. B0\YMAX.
Alex. Hume.
R. S. Steyexsox.

D. O. Bull.
H. D. Smith.
Joiix Gardhouse.
JoHX McKee.
W. H. Cherry.
W. R. Reek.
R. W. W.VDE.
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This Bulletin has hoeii prepared foi' the purpose ol' placing' before tlie men wlio

a]'e raising cattle in tlie Province of Ontario facts wliicli ]ia\e been obtained 1)}'

the use of improved sires, and also the woi'k wbich has been carried on l)y Aarious

agencies for the general improvement of live stock.

The illustratioiis used have been ol)tained from various sources, and it is lioped

(bat those who oljtain this Bulletin will read it carefully and study tlie types as

Champion Angus cow, iC.X.E., 1919—female type.

^iven, also note the progress which has ])een o])tained by the use of better sires,

and receive some inspiration from the fact that tliere is no greater work for the

farmer than to increase the wealth of the country by the consistent use of first-

chi'-'S sires.

Their rise will not oidy prove of financial ])enefit, hut there will be always,

in connection with the work, that satisfaction which only comes to him who knows
that he has marked an advance in his chosen work.

Where possible, the names of contril)utors have been given. The work of

compiling this Bulletin has been done in the office of the Live 'Stock Branch, and
great assistance has been given hy members of the staff, Messrs. J. V.. Rettie, L. E.

O'NTeil, and the field man, C. F. MacTCenzie.
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FOREWORD.

Only about 2 per cent, of the cattle marketed in Ontnrio st()(;k yards are fit

for export. It has also been found from actual surveys taken in dilferent tections

of Ontario that where pure-bred sires were used the production of milk was from

two to three times more than where inferior sires were used. This fact stands

out, not only as a warning to our cattle breeders, but as a condemnation. The

loss every year to the live stock industry is appalling, especially when we find

that it is possible to remedy the cause of this loss.

The most successful farmers agree unanimously that one of the main reasons

for the lack of quality in our live stock is due to the inferiority of the average herd

sire. Having discovered the cause, steps were at once taken to remedy the trouble.

Due credit must, however, be given to the United States Department of Agricul-

ture, who inaugurated a campaign against the use of inferior sires some time ago.

Shorthorn—male type.

The campaign in the States was started after the visit of some Argentine

officials who visited America with the object oi ascertaining whether American
beef was going to be a competitive factor on European markets. These officials

were interviewed later by the officials of American concerns, and they frankly

stated " That they had very little to fear from American competition for many
years."

A notable fact in regard to the live stock industry in the Argentine is that

Argentine buyers, during the past few years, have bought nearlv all the hig-h-priced



bulls sold in the British Isles at annual stock sales. These bulls are first used on

select pure-bred herds, and later their progeny are used on the ranch cattle of

the Eepublic. Americans began to realize that in order to successfully compete

against such competition they must institute a vigorous campaign against the use

of inferior sires.

True to their reputation as men of action, the officials of the United States

Department of Agriculture got busy on the work of improving their live stock.

A vigorous advertising campaign was commenced, and is still being carried on, in

most of the American States. Coiinty agents throughout the different States are

attacking the proposition from every conceivable angle. Lectures are being given

where slides and illustrated charts are used to demonstrate the advantages of

using pure-bred sires. In almost every county a census has been taken which

shows the percentage of grade sires used. Motion pictures are playing a prominent

part in presenting the diiferent breeds, showing the most improved types, and

Hereford—female type.

showing the great improvement where pure-bred sires have been used on grade

herds. Signs have been distributed to breeders of the different breeds; these

signs are placed on the gate posts, showing that a pure-bred sire is being used on

their farms. The Department of Agriculture is endeavoring to enroll all live

stock men in this campaign. Forms are sent out to all the farmers; these forms,

when filled out and returned, entitle the farmer to an official emblem, showing

that he is enrolled in the crusade for better live stock. Pure-bred breeders are

actively co-operating in the good work. In many cases they have offered to trade

a pure-bred bull calf for a grade bull. This, of course, applies to men who are

actually using a grade sire on their herd. Furthermore, many breeders offer to

breed females free of charge to their pure-bred bulls, and to pay twenty-five dollars

for all heifer calves from these pure-bred sires when the calves are a week old.

Banks are offering to loan money to farmers at a lower rate of interest, providing

2 B.B.
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they invest in j^ure-bred stock. Breed associations are also actively co-operating

with the Government and live-stock men. Packing houses and implement con-

cerns are backing the work in every conceivable manner. The work is steadily

going forward, and there is no doubt as to the ultimate outcome.

The following States are actively engaged in the campaign :—Alabama,

Arkansas, Arizona, California, Colorado, Connecticut, Delaware, District of

Columbia, Florida, Georgia, Kansas, Louisiana, Maine, Maryland, Massachusetts,

]\Iontana, I^ebraska, Xew Hampshire, Xew Jersey, New Mexico, New York, North

Carolina, North Dakota, Oklahoma, Pennsylvania. Rhode 1-land, South Carolina,

South Dakota. Tennessee. Texas._ Utah. Vermont. Virginia, Washington, West Vir-

f?in!a. Wisconsin, Wvomino-, Iowa.

A CAMPAIGN FOE BETTER BULLS.

The campaign a^ outlined for Ontario is given below:

The Ontario Cattle Breeders' Association, with the co-operation and support of the
Provincial and Dominion Departments of Agriculture, is endeavoring to carry on a

campaign for the improvement of the cattle in the Province of Ontario. As the first

essential in obtaining better cattle is to have better sires, the campaign is quite pro-

perly described as one for better bulls. The campaign will include the whole Province,

but, for the present, special attention and work will be done in the Counties of Lambton,
Wentworth, Halton, Dufferin, Prince Edward, Grenville and Carleton.

In this work the agricultural representative will be the local organizer for his
county and will endeavor to obtain the assistance of such organizations and parties
as may be available; for example, Farmers' Clubs, Boards of Trade, Chambers of Com-
merce, bankers, County and Township Councils, breeders of pure-bred live stock within
the county and any other bodies which may work for the furtherance of the move-
ment. It is honed that with the assistance of such organizations that the agricultural
representative will be in a position to supply valuable information as to the best
method of procedure and that the active support of farmers and breeders may be
obtained. To assist and co-ordinate the efforts of the agricultural representative,
buyers, breeders and Ontario Cattle Breeders' Committee, the Federal Department of
Agriculture has appointed a field man to assist in the campaign. This field man will
be under the direction of a central committee of the Ontario Cattle Breeders' Associa-
tion for the assistance of the agricultural representatives in any work they may be
carrying on. Should a series of meetings be deemed advisable, speakers will be sup-
plied by the Institutes Branch of the Outario Department of Agriculture.

The Ontario Cattle Breeders' Association in taking charge of this work will have
a central committee appointed from representatives of the various breed associations.
This committee will be responsible for the work carried on. Headquarters for the cam-
paign will be the office of the Director of the Live Stock Branch for the Province. In
this office, there will be listed bulls for sale according to counties and according to
breed, together with all necessary information incidental to these animals. Any farmer
wishing to purchase bulls will, therefore, on application be supplied with the desired
information. This central comm.ittee of the Ontario Cattle Breeders' Association will
also recommend representative breeders of the various breeds of cattle to the Federal
Department for appointment as buyers or advisers in the purchase of bulls.

In case sufficient applications for the purchase of bulls are received from anv par-
ticular district, the Ontario Cattle Breeders' Committee will recommend to the Dom-
inion Government that an exchange stable be established for the benefit of intending
purchasers. Upon such recommendation, the Dominion Government will then arrange
for the purchase of the kind and number of bulls required. The purchasing of these
bulls will be done, if possible, within the county wherein this exchange stable is being
maintained, but in case the desired animals are not to be obtained in this district
other counties will be visited. The expense in connection with the buying and collect-
ing of these bulls at the exchange stable, and their maintenance while there, will be
borne by the Dominion Department of Agriculture. The farmers may thus visit thi«
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stable and Durcliase a suitable bull at cost price. This exchange stable will be main-

tained for only so Ions as it is of a benefit within the county. In case a farmer in any
county wishes to purchase a pure-bred bull for use on his herd and wishes assistance in

making this purchase, men recommended by the Ontario Cattle Breeders' Committee

will be available to go with snch farmers to advise them in buying. This assistance

will be given free of charge.

THE CAMPAIGN IX YOUR COUXTY,

The above is an outline of what it is proposed to do, and what the two Depart-

ments of Agriculture and the Ontario Cattle Breeders' Association are willing and
anxious to do in the matter. To make this campaign a success the co-operation of all

local farmers' clubs and all breeders in the county is necessary. It is suggested that

you have the matter discussed at the next meeting of your local club.

Below we give a number of suggestions which have been made for furthering this

work. Many of these have been used successfully in similar campaigns in other parts

of the world, while others are new so far as we know.

WHAT LOCAL CLUBS AXD ASSOCL\TIOXS MAY DO.

1. That in each public school they place pictures of the most common breeds of

live stock, showing the proper names of the different parts of the body. Also a chart

of the different carcases showing the different cuts, properly named, together with
the relative values of each.

2. That at all county or consignm.ent sales the animals offered for sale be rigidly

inspected and entrance refused to those individuals that are not of individual merit,

no matter what breeding they may possess.

3. That the county shows refuse to award prizes to inferior animals and ill-fitted

individuals, even if they are the only entries in the class.

4. A census of pure-bred and grade bulls might be taken through the public
schools or the township assessors. Forms could be sent out to the teachers, who
would give one to each pupil to have filled out at home. This plan has been worked
in the United States with success.

5. When the central committee begin intensive work in any county, it would be
well to have a number of the prominent live stock men or clubs put on a series of

meetings, these meetings to be addressed by practical men on all phases of live

%tock work. This would put the campaign fairly before the local organizations and
enlist their co-operation apart from the agricultural representative.

6. A number of large posters could be used to good advantage in the schools,

halls, farmers' club rooms and church sheds. On these posters some real good hard
facts could be set forth showing the value of good sires as against poor sires.

7. That at every meeting this year, where live stock improvement is discussed,

a definite pure-bred bull campaign be launched.

8. That at such meetings a local committee be appointed which shall include
representatives of as many of the following interests as advisable:

(1) Bankers and commercial club officials.

(2) Representatives of community breeders' associations.

(3) Farmers representing unorganized breeds.

(4) Cow testing association officials.

(5) Farmers' organizations.

(6) Editors.

(7) Teachers and inspectors.

It shall be the duty of this committee to promote the movement for live stock im-
provement.

(a) By interesting in a pure-bred bull, men who now own grades or scrubs.
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(&) By getting the names of parties interested in securing a pure-bred bull.

(c) By assisting them in locating and purchasing such bulls.

10. Institute competitions between the different townships in their county or

between clubs to see which can rid their territory soonest of scrub bulls.

WHAT THE INDIVIDUAL MAY DO TO AID THE CAMPAIGN.

1. Refuse to purchase or accept the service of any bull except pure-bred and fair

representatives of the breed.

2. When choosing herd sire look over the females and see the weak points in

order that he may purchase a sire which is exceptionally strong in those points, so

that the offspring may be better balanced.

3. The breeders of pure-bred cattle could assist materially:

(a) By agreeing to each replace one grade bull with a pure-bred. This could be
done either by selling or exchanging, and assuming responsibility for seeing

that the scrub was sent to the abattoir and not into another herd.

(6) Offering farmers who are using grade or scrub bulls for service in their

herds a pure-bred bull calf from 3 to 9 months of age, of the breed desired,

in even exchange. The conditions to the transaction being: (1) That he
agrees to use the pure-bred bull in his herd for two years; and (2) That the
owner of a grade or scrub bull may retain him if necessary until the pure-
bred bull he receives is old enough for service.

(c) Offering to sell pure-bred bulls at reduced prices to farmers in the county
now using grade or scrub bulls in their herds.

(cl) Offering to take in payment for bulls notes for one year from farmers in their
county.

4. Personally make every effort to discourage the sale of grade bulls for breeding
purposes.

5. If he has not a sufficiently large herd to afford a pure-bred bull of his own,
approach his neighbor with the idea of forming a club to get a pure^bred sire.

6. Publish the fact that he is using a pure-bred bull. It is suggested that he put
a sign on his gate or mail-box, reading: "Pure-bred bull used on this farm."

If any farmers' club or other organization, or any individual, washes to aid in
this campaign, either by adopting one or more of the above suggestions or otherwise,
they should w^ite the Secretarj^ of the Ontario Cattle Breeders' Association for further
information, or any assistance which they feel that the central committee could render.
Any information or assistance which can be rendered will be given by the committee.

In connection with the campaign, motion pictures are being prepared, show-
ing onr best herds in Ontario. These pictures will be used during the fall and
winter throughout the province. This will illustrate the highest tvpes of the

various breeds, and should do much to boost better live stock in Ontario. Further-

more, material is being prepared for the making of lecture slides; these slides

will also be used in lecture work during the fall and winter months.

Gate signs are being made, and all pure-bred associations are co-operating

to have owners of pure-bred sires of the various breeds display them on their o-ates.

Each sign will have in the centre a picture of a bull's head representing the breed

used.



AYhat is a Scrub Bull?

A scrub bull may be defined as a bull Avhose ancestors are unknown. He is

an individual that has no place in particular to fill. His mission is to eat as

much as possible without giving any returns, either in the production of beef or

milk. He is a source of annoyance to the neighborhood, a bill of expense to the

owner and the cause of a great yearly deficit in our live stock returns. Further-

more, he is a sure getter of inferior calves, thus keeping our average live stock

shipments in the lower grades and giving our foreign competitors a great chance

to capture and retain the foreign trade on the world's market. His offspring

inherit all the poor qualities of their sire, and as they increase these poor qualities

become more pronounced as time goes on; therefore, we have a retrograde move-

ment which gains in its magnitude year after year.

In a booklet published by the Agricultural Extension Department of the

International Harvester €o., Chicago, 111., the writer says, "A scrub animal is the

A scrub bull.

product of bad breeding, bad feeding, a combination of both.'' Perhaps we can
get at this no better way than by saying that, as far as breeding is concerned, the

scrub animal is one that has a long line of measley, mean, inferior ancestors, so

many of them and all so niean that its life work of worthlessness is cut out for it

from the start; or it may have had so many different kinds of ancestors that it

doesn't know what to do.

When a calf of this kind lands on earth, it has so many influences pulling at

it that they almost pull it out of its hide. The calf doesn't know whether to be
a beef steer, a dairy cow, or a yoke of oxen. It is tjie essence of boiled-down
uncertainty. All we can do with a calf of this kind is to make veal of it, or to

continue to bestow high-priced feed and labor on it, and wait to see what it is

going to do. After all. it mav take the advice of its 2:reat OTandmother and do
nothing.
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What is a Grade?

Grade bull.

Speaking correctly, a grade animal is one that has one parent pure-bred, the

other a mixture. We all know that grades may be bred up to such a high standard

that they may serve the same working purpose as pure-breds; however, they are

not generally as reliable breeders. Many men argue that their grades are as good

as the other fellows' pure-breds. This, in many instances, is true, but the owner

of good grades must bear in mind that his good grades are good because of the

pure-bred ancestors. The more pure-bred ancestors the grade has the better grade

he will be. The credit for the good grade must be given to the pure-bred animal.

Xo matter how highly bred a grade sire is. we can never depend on him like we
can on the pure-bred. There is, back in his ancestry, the impure mixture that is

very liable to crop out at any time, hence the reason for using a pure-bred sire.

Undersized, undeveloped pure bred bull.

TpIE IxFEEIOR PuRE-BrtED,

While we wage war against the scrub and grade sire, we must not overlook

tlie fact that there are many inferior pure-breds. It is only natural to expect even

in the most highly bred herds that an occasional cull will appear, hence the neces-
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sity for pure-bred breeders to use the knife on all calves that do not measure up

to the standard. Pure-bred bulls of good conformation and type, backed l)y

ancestors that have proven themselves to be sires and dams of merit, either in

the production of beef or milk, are the only safe pure-breds to use.

The most painstaking care must be exercised in selecting a pure-bred. A
pedigree is merely an official statement giving the names of the breeders and the

names of the sires and dams of the animal in question. Unless these ancestors

were really useful animals, that produced beef or milk and worked improvement

on their ofl'spring as time went on, the pedigree avails us nothing. If a pure-bred

bul] cannot improve a grade or scrub herd, then he has failed in his mission.

Well bred, well developed beef calves.

Well bred, well developed dairy calves.

Don't Forget.

In the live stock business we must remember that the care and feeding of

animals is highly important. The best bred stock we can secure will soon deterior-

ate unless it is properly fed and cared for, therefore we must use modern up-to-

date methods and handle our stock intelligently; furthermore, breeding and selec-

tion must be taken into consideration. Breed your best females to the best pure-

bred bull you can secure. Select the choice female calves from this mating and
keep everlastingly at it, and success is bound to follow.
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THE WORLD'S CONSUMPTIOX OF MEAT.

H. S. Akkell, Eive Stock CoM:\rissioxi:R, Ottawa.

Just previous to the period of the Great War the meat-consuming population

of the world was estimated at 587,000,000. Approximately 460,000,000 were

peoples in Europe and Siberia, 105,000,000 in North America, 14,000,000 in South

America, 5,500,000 in Australasia, and 1,500,000, making up the whole population

of South Africa; thus, the meat-consuming peoples approximated one-thiid of

the total population of the world.

Fifty years before 1914 the total estimated population of Europe, Xorth

America and Australasia was less than 300,000,000 souls, and the regular meat-

eating population outside these continents was scarcely 10,000,000 ; the total meat

eaters thus represented less than one-quarter the population of the world.

The statement often made to the effect that consumptive demand cannot be

increased in total is, therefore, disproved by the preceding facts ; undoubtedly there

has been a great increase in the consumption of meats during the past half cen-

tury, the increase showing, roughly, as about 90 per cent. This is due to the

march of civilization with its naturally increased standard of living, the increase

in the population of the countries situated in the temperate zone, the remarkable

increase in the white population of the world, and the development of comparatively

cheap transportation, enabling the more expeditious and economical movements

of meat across continents. This latter has also been effective in bringing about

large increases in industrial population with its heavy meat-eating tendencies.

There are no indications that this rapid increase in meat-consuming popula-

tion will show any marked slackening during the next fifty years at least, since a

small per cent, increase in population to-day represented a fairly large increase

twenty years ago.

Therefore the problem of producing sufficient foodstuffs in the way of meats

to meet the increasing demand in quality and volume still exists.

Statistics go to prove that the world's live stock surplus is not keeping pace

with requirements. A number of prominent exporting countries appear to have

reached their maximum of production, while others are steadily reducing their

exportable surplus owing to a greatly increased domestic consumption. In effect

a number of hitherto surplus-producing countries are tending toward deficiency

producing, or at least non-surplus producing.

Canada has here an opportunity. The industry must, however, be specialized,

as it appears that in the civilized world cheap meats are a thing of the past; range

conditions have almost disappeared, a higher quality of meat is being sought, and

in view of the comparatively high land values, a high standard of breeding and

feeding is iinperative to further development. This is an argument for the

elimination of undesirable sires.
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A prize car lot of yearling steers.— {International.)

Grand chiampion car lot—^they were champion car lot of feeders the

year before.— {International.

)

Grand champion oar lot of yearling steers.— {International.)

6 B.B.
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SCKUB SIRK ERADICATION.

E. S. xVkciiii^mj), DiKKCTOK C.E.F., Ottawa.

Canada's Bull PoruLATiox. Tliere are a})pro.\imately 298,000 bulls in

Canada. Considering the cow population there are approximately 100,000 bulls

too many in Canada.

There are annually approximately 19,0UU bulls registered in Canada, made

up as follows: Shorthorns, 8,500; Holsteins, 4,500, and other breeds 6,000.

Owing to many causes, primarily, however, the poor methods of marketing,

there are approximately 8,000 pure-bred bulls not registered annually, a large

majority of wh.ich are >old for veal.

" Haley Holme White Rosie '" grand chamr-rn Ayrshire cow.
here beauty of form combined with every quality

sought for in a dairy cow.

We see

Owing to the lack of appreciation of the needs ot Canada, the possibilities of

marketing pure-bred bulls or bull calves in grade herds and lack of proper know-

ledge of feeding, undoubtedly from 10 to 18 per cent, of the bull calves reared

annually are spoiled in the rearing.

Hence scrub sire eradication with cattle, as well as other classes of ^tock.

develops into a series of questions, namely : Eliminating unnecessary sires ; co-

operation amongst farmers who have not the need of a sire for full time : elimin-

ating of scrub sires and replacing as rapidly as possible with choice registered sires,

stimulating the sire market so that all good pure-bred calves may be reared, as

they are so much needed to fill the future demands and to improve all feeding

juethcds in the rearing of both bulls and coavs, so that standard of excellence and

consequent production may be vastly improved.
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The Value of the Pure-beed Sire. There is so much evidence as to the

value of pure-bred sires gathered from individual farmers and colleges and experi-

mental farms and stations in Canada and the United States, that only a few out-

standing examples are necessary.

The attached publication from the Experimental Farms, entitled, " The Value

of the Pure-bred Dairy Bull in the Grade Herd," shows the results of experiments

compiled to June, 1919. The results for 1920, although not compiled, show an

outstanding increase in the progeny of pure-bred sires over any previous year.

Another excellent example quoted from a New York Experiment Station

repoit is as follows:

—

What Some Pure-bred Dairy Sires Haa'E Done. The depressing influence

of poor cows upon production can be corrected through the wise use of bulls.

Grading up is the cure.

Table Showing Influexce of Dairy Blood Upox Butter-fat Yield.

Average Yield Herds Graded Up Average Yield Herds Not Graded Up

No. Herd Lbs. Butter-fat No. Herd Lbs. Butter-fat
7 269.2 2 182.8
8 266.8 5 189.9

16 280.3 6 243.8
17 291.2 11 224.1
18 301.1 20 286.6
18 295.2 23 183.5
19 259.6 23 220.9

30 264.9

280.0

33 152.8

Average 216.0

Difference per cow in favor of grading, 61 lb. B.F.

Another excellent example showing the value of a Jersey sire is as follows:

AYhat a Good Bull Can Do.

Sultana's Virginia Lad.

Following is average production as two-year-olds of first three daughters to

freshen

:

'

I

Milk Butter-fat

Daughters 9,676 Lbs.

4,992 Lbs.

519 Lbs

Dams 269 Lbs

Increase 4,684 Lbs. 250 Lbs
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Following is average production as two-year-olds of first five daughters

Milk Butter-fat

Daughters 9,011 Lbs.

5,096 Lbs,

511 Lbs

Dams •^74 L])s

Increase 3.915 Lbs. 237 Lbs.

Sunbeam of Edgeley, champion milch cow, Winter Fair, Guelph.

How can a great cow produce a noteworthy daughter unless the sire is the

right sort?

Eesults of experiment^ and compilation of statistics from the Iowa State Col-

lege is equally outstanding

:

No. of

Cows

Dams Daughters Grand Daughters

Breed Average Production Average Production Average ProductioQ

Milk
Lbs.

Fat
Lbs.

Milk
Lbs.

Fat
Lbs.

Milk
Lbs.

Fat
Lbs.

Holstein

Guernsey
Jersey

2

2

1

3,782.9
3.686.5
3,463.3

176.22
168.01
168.00

6.839.6
5,101.5
5,009.0

273.46
241.00
263.72

11,126.7
5,810.1
5,411.4

420.6
300.83
287.14

Average 5 3,660.2 171.57 5,998.7 261.25 8,401.9 358.17

The above examples are relative to the value of a pure-bred sire in the dairy

herd, but experiments conducted in Canada and elsewhere show that the results

with other classes of stock are as notew^orthy, and that the investment in a good

pure-bred sire is equally good with any class of live stock. As an example I would

refer to the Agricultural Gazette of Canada, published by the Department of Agri-

culture, Ottawa, issue of December, 1919, page 1028, where a brief article with

illustrations shows the value of a pure-bred sire in building up a flock of grade

sheep.
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THE VALUE OF BPtEEDINCx IN TLTE DAIEY PAEMING BUSINESS.

Prof. A. Leitch, O.A.C, Guelph.

Extract from Bulletin No. 275 by the Department of Farm Management,

Ontario Agricultural College, of a business survey of three hundred and fifty-one

dairy farms in Oxford County, for the year ending February 28, 1919.

Table 3.

—

Good Live Stock axd Labor Ixcome.

Quality of Live Stock No. of Farms Labor Income

$ 14
761
948

1,310
1,498
1,610
1,872
2,047

Feed Bought
Labor Hired
Per Farm

Under 71 % of average
71-80 %

35
34
48
61

51
32
27
40

$206
140
231
233
266
296
338
422

$425
354

81-90^ 425

91-100 % 446

101-110% 417
111-120% .368

121-180%..,...
Over 1 30 % of an average

549
433

Ontario farm scene.

In an essentially live stock district, the greatest single factor of profit or loss

in the farming business is the quality of live stock. Poor live stock, or good live

stock poorly handled, were never known to show a balance on the proper side of

the ledger. Table 3 was prepared to show just how great an influence this factor

does exert. The farms were grouped according to the percentage of receipts per

"animal unit'' above or below the average for the district. The average receipts

per animal unit in the surveeyd area in Oxford County, from March 1, 1918, to

February 28, 1919, was $118. Seventy-one per cent. .o/$118 is $84. Hence each
of the thirty-five farmers in the first group in the table realized less than $84 per
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animal unit from their live stock. Likewise each of the forty farmers in the last

or high group received more than $153, or 130 per cent, of $118, per animal unit.

The intermediate farms were arranged in percentage groups as shown. The lahor

income column of the table shows a steady increase as the quality of stock improves

—or as the receipts per animal unit increase. More feed was required for the

more highly productive stock, as shown by the '' feed bought *' column, but it was

considerably more than repaid. There was very little difference in the amount

of labor required.

Table 4.

—

Compakative Effects of (tOod Crops and Good Live Stock on

Amount of Labor Income.

Farms with Poor Live Stoek Medium Live Stock Good Live Stock

Poor Crops No. of Farms—39
Labor Income $449

No. of Farms—oG
Labor Income $1335

No. of Farm^—20
Lnbor Income $1398

Medium Crops No. of Farms—68
Labor Income $674

No. of Farms—50
Labor Income $1398

No. of Farms—54
Labor Income $^190tT

Good Crops No. of Farms—20
Labor Income $786

No. of Farms—26
Labor Income $1473

No. 01 Farms—25
Labor income $2134

Table 4 was prepared to determine which of these two influences was the

greater. The farms were divided first into three groups—according to whether

their crop yields wxre " poor," " medium '' or '^ good.'' Then each of these three

groups was divided into three smaller groups—according to whether the live stock

was poor, medium or good.

The groups are arranged in the table in such a manner that a comparison of

the influences of crop yields and stock returns is very simple. To discover the

benefit of good crops over poor crops, one must compare the three groups in each

of the vertical columns. For example, take the column headed '^ Poor L've Stock."

The quality of stock is exactly the same in each of the three groups in this column.

Therefore, the rise of $337 (from $449 to $786) in Labor Income must be due

to the increased yield per acre of the farm crops. In the next vertical column,

where the stock are of the same quality in each of the three groups (although better

than in the preceding^ vertical column), there is an increase in Labor Income of

$148, due to the influence of good crops. In the third vertical group or " Good

Live Stock" farms, the increase due to crops is $736.

Then to determine the influence of quality of live stock, where the crop yield

remains constant, one must study each horizontal column within itself. For

example, t?ke the first horizontal column, which is headed "Poor Crop-." All the

farms in this column had low crop yields, but thirty-nine had poor live stock, thirty-

six medium live stock and twenty good live stock. The advance of $949 in Labor

Income (from $449 to $1,398) was due. therefore, to hiofher receipts per animal

un't. In the second horizontal column, all the farm=; hnd medium crop vields. but

those who had pood s'*"ock made $1,235 more than tb.ose who had poor st^ck. Like-

wise in the "Good Crop" column, ouplitv of live -took wa* responsible for an

increase of $1,348 (from $786 to $2,134) iji Lnbor Licome.
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On making these comparisons, it will 'be noted tliat the increase due to

improved live stock is very mucli greater tliaii fiiat due to increased crop yields.

Again, compare the first vertical column with the top horizontal column. Each
of the.^e columns begins with the same group, that with poor crops and poor stock.

Now where the stock remains constant and the crop yields increase, the Labor
Income rises from $449 to $786, but where the crops remain constant and quality

of live stock increases, the Labor Income jumps from the same figure ($449) to

$1,398. The conclusion must be reached, therefore, that quality of live stock is a

more potent factor in determining farm profit tlian is yield per acre of farm crops.

Ayrshires com<bine beauty and utility.

Table 5.—Tii]>: PniE-BUED TIeijd Sjke

No. of

farms
Labor
Income

Milk Sold
per cow

Feed
per cow

Profit over
feed

Grade Sire 131

49
46

74

$931

1248
1473
1710

$94

117
115

137

$76

81
81
86

$18

36

Pure-Bred Sire, 5 years or
less

Pure-Bred S're, 5-10 years..
Pure-Bred Sire, over 10 yeirs

34
51

Tables 3 and 4 have shown the value of qiialiiy of live stock in increasing the

Labor Income from the dairy farm. By ''quality" is meant, of course, the ability

to produce milk at a profit. As every dairyman knows, tlie first step in grading
lip a herd for milk production is the use of a pnro-br-ed bn^l from a hi'^h-prorlucing

dairy strain. Improvement by breeding is, naturally, a slow process, hut it is the
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oiil\ course open to the man who is not financially able to purchase an entii'e herd

of liioh producers. Table 5 shows the ultimate result of improvement bv breed-

Jerseys—^economical producers of the highest quality of milk.

Holsteins—strong, capacious, productive.

ing. The profit over feed from the hi^^hly graded herd is almost three times as

great as that from the herd headed by the grade or scrub sire, while the Labor
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Income is almost twice as great. A most striking sidelight brought out in this

table is the large number of grade sires still in use. Of the 300 farms used in

the tabulation, 131, or 43.6 per cent., used grade sires during 1918. The same

amount of labor and ver}^ nearly as much feed was required for these poor quality

herds as for the graded-up herds, but the net profits were much lower. The farmer

who depends upon his cows for more than half of his farm income has no place

for the scrub sire. Aside from the direct benefit of having the blood of a high-

Rollo Mercena DeKol, 30313.

World's champion for butter for 7 and 30 days.

7 days butter 51.93 lbs.; milk 738.9 lbs.

30 days butter 201.17 lbs.; milk 2930.6 lbs.

60 days butter 342.58 lbs.; milk 5699.7 lbs.

Owned by Mr. J. B. Hanmer, Norwich, Ont.

producing strain in his herd, there is a secondary effect upon the farmer himself,

when he sells his grade sire and buys a pure-bred. Tlie man wlio uses a pure-bred

sire takes more individual interest iji his cows and general care of his herd than

does the careless breeder. This is undoubtedly the reason for such a marked
advance in milk sales per cow, with only five years or ]e?s of grading up, for

breeding cannot show much general eiTcct upon the milking herd in less than five

years.

1 13. E.
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Table 13.

—

Bueedixg vs. Feeding to Inckease Miek Yield Per Cow.

Farms With

Feediug Low
(below $8b per cow;

All-Grade Breeding or Pure-Bred
Sire Less than 5 years

Xo. of Farms 45

Herd Average 4400 lbs.

i

Cost per Cwt $3.08

Feeding High ^?;
'^^

f,
Farms 3()

(above $86 per cow) , '

l^''!;^

'^^'^j:,a^^ if^ ^^''-
^ ^

i
Cost per Cwt $d . (JO

Piue-Bred Sire More than
5 Years

Xo. of Farms 31

Herd Average 5400 lbs.

Cost per Cwt $2.03

Xo. of Farms 33

Herd Average 6100 lbs.

Cost per Cwt $2 . 28

Table 13 shows that both methods of increasing herd production are employed

by the Oxford Comity dairymen. The upper left hand group were both poor

feeders and poor breeders; consequently, their herd average was only 4.4:00 pounds

per cow, and their average cost of production was $3.08. The lower left hand

group were poor breeders but liberal feeders. By feeding alone they raised their

herd average to 5,400 pounds per cow. at an average cost of $3 per cwt. The

upper right hand group used the other method to increase milk yield. They were

sparing feeders, but each man had used a pure-bred sire to head his herd for over

five years. In consequence, their lierd average was also 5,400 pounds per cow, but

their cost of production was only $2.03 per cwt. The breeding method is slower

in bringing results, but it can be carried on in conjunction with the feeding

method, and a comparison of the two la^t mentioned groups shows it- *]istinct

ad\aidaiie.

A BPIEF FOE PUPE-BPED BEEF BULLS.

Prof. AVade Toole, O.A.C, Guelph.

That the percentage of grade and scrub bulls in the beef herds in the Pro-

vince of Ontario is so large as to demand the serious consideration of all beef

producers, buyers of l)eef cattle, and all others interested in the welfare of the

live-stock industry of the province is a fact admitted l)y all who have had their

attention drawn to present-day conditions. According to the Dominion Live

Stock Commissioner the cattle going on the large markets of Canada in 1919

numbered 932.483 head. Of these 525,649 graded ''good." and 406,834. or 43

-per cent., graded "common."^ It is conservatively estimated that each of these

406,834 butcher cattle could have carried an additional 200 pounds of flesh, bring-

ing the average weight up to ten hundred pounds, and making in all a total

additional weight of 91,366.800 pounds, which at 13I4 cents per pound, the average

price of cattle weighing ten hundred to eleven hundred pounds, would have been

worth $12,106,101. If. beside making (Additional gains, the^^e cattle had graded

good in quality, the original weight of the animal which was 800 pounds would

have also been worth 131/2 cents per pound, a tctnl increase on the 406.834 butcher

cattle of $11,196,071, due entirely to qualitv. The total additional revenue from

better wei^-ht and qualitv due to better fof^'ding and breedino- Avould h^ve totalled

$23,302,172. Anyone who i< at all famil'ar with stockyard parlance knows that

when the term "common" is used that it refers to an inferior class or type of
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cattle which bring from 3 to 5 cents less per pound than do " good " cattle.

There were marketed on the Toronto market in 1919—and Toronto is Ontario's

biggest market—194,335 '^ good '' cattle and 161,255 of the " common " kind.

Allowing for the fact that a certain percentage of the stock graded '' common ''

tlirough lack of finish, the greatest contributing factor to the low grading was

the scrub bull. Eliminate the scrub bull and you practically eliminate the

"common" grade of cattle, and get from $30 to $50 more for ever}^ steer or

heifer replacing the scrulis sold at a similar age at whicli these scrul)s are now
marketed.

Ability to carry weight and finisli is a virtue not possessed ])y tb.e offspring

of scrub bulls. Of the marketing of over 1,000,000 head of stock at Caimdian

" Roan Jasper " Grade Shorthorn Steer, grand champion at Guelph.

stock yards in 1919, only 20,000 head, or 2 per cent, were of weight and quality

desirable in export beef.

One beef animal out of every twenty-six marketed at public stock yards

during 1918 was a bull. One out of every thirty animals marketed was a scrub

bull.

We might cite a specific case. A farmer in Dufferin County. Ontario, had

a calf dropped March 18, 1919, which he sold on December 12 of the same year

at 231/2 cents per pound. This baby beef brought $169.20. This calf was out

of a good grade cow, which was herself sired by a pure-bred bull. The calf was
also sired by an approved type of pure-bred sire. In the same stable on similar

feeding and treatment at the same time was a calf also out of a fairlv good grade

cow, but sired by a grade bull. This calf was dropped November 5, 1918, and
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was sold on the same day as the calf already referred to (December 12, 1919).

He brought 19 cents per pound, or 4% cents less per pound than his stable mate

by the pure-bred bull, and he brought $174.80. He was four and a half months

older, had taken more feed and care, but did not have as good quality, and so

was not as profitable as his better bred stable mate. These calves were excep-

tionally well fed, but breeding counted to the extent of 41/^ cents per pound and

enabled the feeder to market his best calf at very close to as much money in four

and a half months^ shorter time. This is a case where the feeding was right in

both cases, and where the pure-bred bull was directly responsible for the difference.

A census covering thirty-eight counties in the province showed 10,654 pure-

bred and 9,293 grade bulls as kept by those who reported. It is true that the

heaviest percentage of grades and scrubs was reported from the dairy sections,

but of those reporting covering three beef and three dairy breeds over 2,000

admitted having grade or scrub beef bulls and, as the figures show, nearly 47 per

cent, of all bulls reported were grades or scrubs. These figures do not show all

the bulls in the province. There are many more, and we are safe in assuming

that the owner of the pure-bred would be fairly proud of the fact, and would report

mucli more readily than the man who owns a grade or scrub. Doubtless, the

Grade Hereford steers.

—

LamMon County.

percentage of grades is higher than these figures show, and even in beef breeds

would correspond closely to the figures as given for "good" and "common*^ cattle

marketed, or 43 per cent.

Nothing is quite so convincing as actual results, and the following cases in

themselves prove conclusively that grade and scrub bulls are maintained at a

distinct loss to the men who keep them.

The experience of a London Township farmer, Middlesex County, with pure-

bred and scrub bulls shows very closely the place of the scrub sire. Six years ago

he had in his herd eight very even pure-bred cows that gave liim eight bull calves

from a pure-bred sire. These were made steers and kept until two and one-half

years' old, finished on grass, and when sold averaged $140 each. The next year

the farmer was ailing, and was unable to take his cows a distance to a pure-bred

sire. A neighbor offered him the use of his scrub sire. The progeny from this

mating, from which five steers were kept, fed and marketed under the same con-

ditions, brought $114 each, although there had been a slight rise in price during

the year. This farmer stated that on the five steers he lost $130 in one year, and

to the average farmer using a scrub sire on ten females the loss would be $260

from a beef standpoint alone. If the daughters of the scrub hull were kept in
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the herd this loss would show in their calves in lesser degree. This man claims

that as soon as farmers keep an accurate profit and loss account the scrub bull

will disappear.

A Peel County farmer's experience is as follows :—'' Though we had been

using pure-bred bulls for many years previous to a time about nine years' ago, we

yielded to temptation on a growthy-looking, well-built grade Shorthorn, for which

we paid $35 at six months old. (Why should he not produce as good stock as

a registered calf costing $75, more or less?) When his first calves were four

or five months old they seemed a poor lot, but the bull was kept for another

season in spite of our observations. When the steers were put in to feed when

rising two years, as is our custom, the folly of our selection most glaringly stared

us in" the face every time we went to feed them. They wouldn't respond to good

feeding and attention. There was little pleasure in trying to fatten them, and

they went to market with few exceptions an inferior bunch. We had learned our

lesson, and sometimes think it was fortunate that we did keep the bull long enough

to be really impressed forever by the experience and loss of a cheap sire.

"fM'^i

1' armers' Advocate.

Ontario bred Shorthorn bulls, Canadian National Exhibition.

'' Our next bull was of Gainford Marquis blood, costing $100 at six months.

Our first crop of calves healed our wounds. Fine growthy fellows, they accounted

for any feed given, were a source of pleasure to the eye, and brought the best

price when sent to market. Counting the difference in weight, adding the extra

value per pound and making allowance for feed consumed, there was a balance

of from $20 to $25 per steer in favor of the good bull. A worse case was that

of the heifers from the scrub bull. They had to be sold for beef. Instead of

heing able to select good heifers we had lost two years by using the scrub. Though
it cannot be counted in dollars and cents, the satisfaction in feeding and caring

for good animals is really worth more than all other features combined."

The buyer on the market knows the difference between the stock sired by

pure-bred sires and that sired by grade and scrub bulls. The manager of a suc-

cessful live-stock shipping association says :

—

" Well-bred cattle bring regularly

from 1% to 21/2 cents more per pound on Toronto market than do cattle sired

by grade and scrub bulls, and they also make more rapid gains.^'

An experiment now under way at the Ontario Agricultural College bears out

this latter statement. In the stalls are steers sired by a good pure-bred bull and
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out of fairly good grade cows, which are nearly ns heavy at twenty months' old

as others of scrul) breeding at thirty months, and they are of better quality.

Here is the statement of: a Western Ontario feeder, who puts 500 head of

slioi-t-keep feeders on the grass each year. He says:
—

''As a conservative estimate,

an animal bred from a good grade cow and a good registered sire, while weighing

from l.ldO to 1,200 pounds, is worth 12 cents per pound. An ill-bred bullock of

the same weight, without such conformation, is only worth 8 to 8I/2 cents per

pound, a difference of $08 per animal. Then, agiiin. the good one may be put

in shape to make an exporter, and so the feeder realizes a greater spread in price."

This statement from a man who buys feeders t<> finish and sells them on the open

market is significant.

Of the total marketings of hogs at the five Canadian stock yards for the year

ending December 31st, 1919, amounting to 915,1;61. over 85 per cent, of the total

were graded as selects. This makes a striking contrast to the condition that

existed in butcher cattle, where only 2 per cent, of the offering was of equal quality

with the hogs mentioned. In both cases the condition of quality was largely due

to the influence of the sire. In one case, a quality top. in the other case, generally

a nondescript misbred l)ull.

The pre-eminent quality of our bacon, the product of uniform high-type hogs,

is the result of Canada's fight with Danish bacon. Through thoughtful selection

of lierd sires, both as to pedigree and performance, the farmers of Canada have

been able to establish and maintain a source of revenue valued in 1918 at over

$58,000,000, Under the exigencies of war conditions the Dominion was able to

dispose of $13,000,000 worth of beef in the same market, during the same period,

much of which, however, would not be accepted under normal conditions. In

other words, our bacon has quality sufficient to ensure it an outlet of great volume,

J)ut our surplus of export quality beef is not sufficient to make it a telling factor

in the trade revenue of Canada, and has not that edge of quality that is necessary

if we are to Ijecome firmly wedged as an important contributor to the British

import needs. AVe can claim attention l)y industriously improving our cattle in

fit and finish. This cannot be done unless we eliminate nine-tenths of the obstruc-

tion—the scrub bull. Abundance of roughage and generous supplies of grains

cannot compete in the animal carcass against the bad blood, and consequent

unthriftiness, inherited from the scrub bull.

In the campaign to clean out the scrubs we must not forget the pedigreed

scrub. The inferior pure-bred sire is dangerous. Breeders of pure-breds will

use the knife on all their inferior bull calves.

The case against the scrub is clear, let the verdict be " to the shambles.'*

In the campaign some of the older pure-bred sires of right conformation and

breeding mav be saved from the slaughter to years of usefulness in other herds.

Ontario needs all the sires that have proven value as breeders.

Facts stated prove that the only beef bull to use is tlie pure-bred of good

type. '•' Buy a better bull."'

Form a club and get a ])ure-bred sire.

The pure-bred sire is half the herd—the scrub sire is all of it.

The sires of to-day determine the herds of to-morroAv.

Give the calf a fair start to make you money.

If vou have a pure-bred bull, put a sign on the gate. " Pure-bred bull used

on this farm."
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GRADING UP—^SNI-A-BAR RAN€H.

These results were obtained by the use of good pure bred sires.

Original cows and first cross calves.

First cross heifers and first calves.

First ^cross cows 'and calves.

iSecond cross heifers.



Better bulls bring better calves.

The boys will take pride in better stock. Is it worlli anything to satisfy

them ?

A good bull is cheaper at any price than a scrub as a gift.

The scrub bull is expensive—too expensive for the a\erage farmer.

Let there be a great bull exchange this fall.

The quickest, surest and least expensive way to improve a herd is by the use

of a high-class pure-bred sire. His offspring will produce more, are worth more,

and are in greater demand.

The figures and facts quoted show that there is no excuse for using a grade

or scrub in place of a pure-bred bull of the right type.

Great Britain is the recognized home of high-class, pure-bred l)eef cattle.

They have loi'g recognized the value of quality not only in live animals, but in

Angus—^female type.

the beef which they have consumed, and have gradually forced upon those supply-

ing their requirements that nothing but the best would be acceptable. Quality

has long controlled the price where volume was sufficient.

Through the British market there is an outlet for 1,500,000,000 pounds of

beef annually, and it has been definitely stated that every encouragement will be

given toward making the British Empire self-supporting. During the past year

Canada exported to Great Britain 23,515,035 pounds of beef. It must be remem-

bered, however, that war conditions forced the British people to deviate from

their demand for quality. Consequently, Canada was able to dispose of a great

deal of our lower quality beef, which will net be very acceptable in the near future.

Moreover, only two per cent, of our cattle marketed were really suitable for

export purposes, which fact is borne out by the type and quality of live cattle

shipped to a better class trade in Europe during the past few months.
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Our keenest competitor is the Argentine Eepublic, and while we have the

advantage of geographical position they have, on the other hand, the decided

advantage of having been the largest purchasers of the best beef sires available

in Great Britain for a number of years, and in this way are able to offer large

quantities of highy-finished premium quality beef. It is a well-known fact,

admitted by all, that this is a direct result of the use of pure-bred sires of good

breeding. In every large city is found a fastidious market demanding the product

of such.

Great Britain requires our beef, and, owing to Empire ties and position,

Canada now has the opportunity to secure a permanent market providing proper

attention is given: first, to breeding; second, to feeding. We must follow

the British example and use the best sires available, which means the ultimate

elimination of all scrub sires.

You well know the pure-bred breeder
Is an artist, and a skilled one,

Both a worker and a dreamer,
Seeing visions, striving ever.

To produce the best in kine.

Know you that the pure^bred breeder
Is a landscape gardener also,

Filling meadow lands and pastures

With a bright and gorgeous show
Of the many flowers and blossoms

That each one of us delights in?

In his garden, too, he labours,

He is weeding, culling, sorting,

Like unto his brother gardener.

In the kingdom of all plant life.

For he knows, not every seedling,

In its ultimate unfolding,

Will reach that high attainment

It must needs do, ere he gives it

His approval, approbation.—Shorthorn World.

PURE-BRED vs. SCRUB SIRE.

W. F. Stephen, Secretary Canadian Ayrshire Breeders' Association.

It is said that '^ comparisons are odious,^' and yet it is by contrasts that we

draw inferences, frequently of value.

I am about to contrast two dairy herds in my home community.

Herd No. 1, owned by Mr. R.— in 1895, was considered one of the best in

the community. Its owner had for years used a pure-bred Ayrshire sire. The

type was there, the quality was there, the milk was there (the herd averaged 7,000

pounds in 1896)—in fact, it was a herd any farmer might be proud of, and Mr.

R— was, indeed, proud of his fifteen grade Ayrshire cows and twelve heifers.
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Mr. 11— dies, and his son of twenty years takes over the farm and herd. He
thiidvs a grade sire good enoiigli—tlie.-e words *' good enough^' have made failure

with many a man in the live stock husiiic^,-— in fact, he did not want to pay the

price for a g( cd pure-bred sire. He tluniglit it was money thrown away. His

first ci'op of six lieifer calves from his g]-a(k^ sire were disappointing when they

came to milk—only four of tliem turning out well— ami so it was with the second

and tliird cro]).

Tliis he carries on for twelve years or more, until ^Ir. 11— No. 2 h:^d a non-

descript herd of below average cows. He gets tired of dairying, an auction sale

is called, and his 5.000 pounds' cows sell for an average of $86.50 on July 28th.

Ayrshire pure bred vs. Scrub sire.

Herd Xo. 2, owned by Mr. M— . on which a pure-bred Ayrshire bull has been

used for over twenty years, and wdierc care in breeding and feeding had been exer-

cised, was brought to sale alxuit the same time, owing to illness of the owner. The

eighteen cows in this herd brought, under the l^ammcr. an average of $55.25—an

average of $18.75 more than herd Xo. 1. while the sixtreji heifers in hei'd Xo. 2

averaged $33.40, as against $22.80 for twelve heifers in herd Xo. 1.

Herd Xo. 2 gave an average per cow of 1.S00 pounds of milk per year more

than the cows of Xo. 1 for over ten years, and its progeny sold for an average

of $14 higher. Which was the most pi'ofitable herd? What made the difference?

llie u^e of a piirc-hrrd Ai/rsliire hull.
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TWO CALVES—lUJT NO KIN.

E. G. Bennet, State Daiky Commission ei{ of Missoui^t.

Here I am I Doir t know
where I came from, nor who
my parents are, nor what breed

I represent. I see and Ijreathe

and live on a little skim-milk

from a dirt}- pail. My color,

characteristics, and general ap-

pearances fail to identify me.

Little or no interest is taken in

my welfare. I am as ashamed

of my owner as he should be

of me. Xo one comes to my
stall to admire or caress me.

Soon I will be turned out te>

make my way as best I can. At maturity I will be undersize and undeveloped. If

I follow ill the footsteps of my progenitors, scattering my l)lood broad-

cast over the community, my progeny will he failures, the same as L
No ribbons have adorned my ancestors. No honors have given them fame. No
records of merit are a part of my family's history, and no premiums will ever

be offered for me or my offspring. When sold, my worth will be determined by

weight, and none too soon 1 will take the straight and narrow^ path to the fellow

I should belong to, the butcher, who should own all of my kind and kin.

Wlio am I ? I'm a scrub bull calf

!

Here I am, also ! Gee, this is a

l)ig place ; so many things to look at

and so many things looking at me. t

like it here, though, and hope I can

stay a long time. Some visitors

were walking through the barn yes-

terdav. '" This is a fine-lookinu'

youngster," says one, while passing

m,y stall, " tell me about him." "Yes,

sir, he is a tine one, and as well bred

as he is good looking," came the

answer. " His ancestors are noted

for the records they have made and

ribbons they have won. They have

added wealth and fame to their

owners, and have handed down a

heritage that will lie most valuable in improving the quality of stock wherever

the influence of this heritage reaches. This fellow is a good individual, true to

color, tvpe, conformation, and characteristics required of the breed he represents

—and his sons and daughters alike will be in demand by breeders wanting to

improve their herds." As they walked away 1 heard one say, " No, he is not for

sale." They were talking about me. I felt I had a place in the world, that I

was born for a purpose, that I would improve my breed and add satisfaction and

wealth to my owner. Who am T? I am a pure-bred bull calf!
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WHY Til]-: PURE-BKP]D DAIKY SIPiE?

W. A. Clemoxs^ Secretary Holsteix-Friesiax x\ssociatiox.

The percentage of pure-bred dairy herds in Canada is small, the greater part

of the dairy products of the country coming from grade herds. A question fre-

quently asked by owners of common cows is, ''Can a good herd be produced from

such a foundation by the introduction of a pure-bred sirer^'

A breeding experiment carried on by the Iowa Experiment Station shows

that heifers by a Holstein sire from scrub cows produced 89 per cent, more milk

and 58 per cent, more butterfat than did their scrub dams. The second genera-

tion of Holstein grades had an average production of 11063.2 pounds of milk

and 385.44 pounds of fat, or 174 per cent, more milk and 130 per cent, more fat

than their scrub grandams.

The cost of production of 100 pounds of milk was $2.84 in the case of the-

The desirable pure bred.—Count Plus Inka Sylvia.

scrubs; $2.77 in the case of the first generation grades; and $2.48 in the case of

the second generation grades. Here is a reduction of 36 cents per 100 pounds

of milk coupled with a yield more than double.

Farm surveys conducted in Oxford County show that the profit from the

highly-graded herd is almost three times as great as that from the herd headed by

the grade or scrub sire, while the labor income (the receipts after cost of pro-

duction, including five per cent, interest on the investment has been deducted)

is almost twice as great.

Suppose that a bull sires annually only ten daughters averaging over their

dams no more than the poorest of the heifers in the Iowa experiment, this poorest

surpassed her dam by 1,600 pounds milk per year, easily worth $32, and ten such

cows would increase the yearly income by $320. But a cow is milked six or seven

years, and the ten cows would in that time surpass their dams by at least $2,000.

If n Holstein bull bought for $200 brings in $2,000, does he pay?
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The scrub bull is the most expensive piece of cattle fiesli on the farm. The

presence of the scrub in so many herds—many times without a single qualiiication

except that he is a male—is a disgrace to the dairy business. The only thing on

earth the scrub sire is good for is sausage, and it is high time this plain and simple

truth was given practical acceptance on every dairy farm.

SELECT A GOOD PUEE-BKED SIKE—DO NOT BE SATISFIED WITH
A EEGISTEATION CEETIFICATE ALONE.

Dr. a. S. Alexandee.

Away back in 1883, Uncle John Gilmore, of Vinton, Benton County, Iowa,

was examining a new-born litter of pure-bred, pedigreed Black Beauty Poland

China pigs, and giving the writer the benefit of a running comment on the good

and bad qualities of the little porkers. " Now this wan/^ said he, lifting a big-

Hereford—male type.

headed, puny-bodied, pepless " titman " pig by a hind leg, " isn't worth savin',

and the only thing to do with sich a little runt is this—," and he cracked its skull

against the stall partition, thus instantly extinguishing its porcine spark of start-

ing life. " Thim lads," he continued, "are a minace to the man who raises and
keeps thim, ruin his riputation and hurt the entoire breedin' business." Thus
you can easily judge that LTncle John not only had been an Irishman, but was a

philosopher. And his advice was splendid then, and as sane and necessary now.

There is a sore temptation to save and raise every pure-bred animal born

upon the farm; for prices are high, pedigree and family fads as much the rage

as of yore, and far more people with the needed dollars than at any time in his-

tory, as possible customers. Better the old-fashioned average of five pigs to the

litter, be they lusty, robust, good ones, than a liberal litter of little runts. Often

some of the pigs, possibly more than five, are of first-class quality and such that

the breeder can well afford to keep and raise, to the lasting benefit of the business

and customer, and greatly to his own credit and renown: but the remainino^ "tit-
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men," or worthless, pedigreed scrubs, should be consigned to what (irovcr Cleve-

land once termed " inocuous desuetude."

In those early days, as now, intelligent men were buying jiure-bred .^ires, far

and near, with the object of improving their home herds of animals. The ex-

perienced ones were capable judges, but many were beginners and ignorant of

the special points of breed type, character and quality most desirable and repre-

sentative of each breed. They depended upon the breeder to supply them with

individually excellent as well as pedigreed sires and dams, and the John Gilmores

of the industry rose to the occasion and responsibilities of their trust and gave-

them their money's worth. AVhen such was the case, the beginner got a good start,

and soon reared a herd of his own that proved profitable and in turn supplied

breeding stock of fine quality to others needing such animals. But every time a

pedigreed scrub sire was sold and used it retarded progress, prevented profit, dis-

gusted the user, insulted and disgraced the breed, injured the reputation of the

seller and destroyed confidence and belief in the improving qualities of pure-bred

stock. The right sort of sire, on tlie contrary, invariably proved a ^' boon and a

blessino- to men."

Of recent years, a grand, necessary, praisew^orthy and successful drive has-

been progressing for the replacement of every grade and scrub sire by a pure-bred,

pedigreed and registered '^ pa " of farm stock.

The dairy industry has been most enterjDrising, energetic and enthusiastic

in this work, and we hope it may go on unabated and soon arrive at its desired

consummation. The use of the right sort of pure-bred dairy-breed sires year after

year in every dairy herd will with certainty increase the producing capacities of

the cows of those herds, correspondingly enhance the income and profits of the

owners, and so enable each of them to properly raise his family of reputable citizens

in a better home^, improved surroundings and happier atmosphere, such as '"ma*^ so

richly deserves and does not always experience. Scrub sires keep all farm conditions

down to their own mean level. Grades cannot elevate it; for the one boost given

them by their pure-l)red sires was the only one possible, and they can onlv beget

scrubs. It takes a pure-bred sire to beget a grade from a scrub or grade cow, and

a pnre-bred one from a registered dam. The mating of a grade bull with a grade,

or with a pure-bred female, is degrading, and in the latter instance disastrous.

And in almost the same low category as the scrub and shallow-bred grade-

sire, let us place the pedigreed scrul) pure-bred sire. He is a counterfeit; a pure-

bred of plebeian ancestry camouflaging in patrician robes; a perpetuator of profit-

less conformation, weak constitution, low capacity- or poor performance, and, there-

forp, a detriment and disgrace to all implicated in his production, maintenance-

and use. Xo use to wait for a propitious phase of the moon or sign of the zodiac

in his desperate case. Tiiere is just one thing to do with him, and that is instantly

and effectively to wield the knife when it has been honed to razor sharpness.

The sum and substance of this matter is that real progress and improvement

cannot be attained merely by the substitution of pure-bred for grade and scrub

sires, no matter what farm animal is involved. The absolutely imperative neces-

sitv is that the sire chosen aJid persistently employed invariably shall be of indi-

vidual excellence, robust constitution, good health, unquestioned registry and

straight pedigree, and shall have sprung from bred-for-performance sires and

dams. It matters not if the beast traces back into the doors of Noah's ark. The

important matter is that his immediate ancestors, on each side of his pedigree.
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shall have been fine individuals, profitable Id every way aii^T descended from equally

good individuals of known prepotency and productiveness, it is the last three

or four top-crosses of blood on each side of the pedigree that count most. If the

animals used were poor, pedigreed nonentities, a whole ocean of bine l)lood pos-

sessed by their remote ancestors is no apology for their perpetuation, and will

not atone for their pedigreed scrub sliortcomings, or antidote the miscliief of

which they are possible. A scrnb by any other name no meaner is than they.

WHAT ABOUT IT?

Gr. E. Day, Secketaey Dominion Siioijtitorn Breeueijs' Associatiox, (JuEr.nr.

A bull will sire anywhere from one hundred to several hundi'ed calves during-

his lifetime.

Suppose we place the number of calves at one hundred, and suppose the calves-

;
Gainford Marquis.

by one bull are worth an average of $5 per head more than the calves ])y onother

bull, what Avould this mean ?

It would mean that the one bull would be wortli to his owner -$500 more than-

the other bull, except the small difference in interest on investment.

If the difi'erence in value of the calves were $10 per head, tlie difference in

the value of the bulls would be $1,000, and correspondingly greater for wider

differences in the value of the calves.

There are cases where steers by a good bull have brought $50 per head more
than steers of the same age by inferior or scrub bulls.

These figures should make any man pause before buying aii inferior bull

merely because the price is low.

It is true that merely paying.' a high price for a bull does not make him a

good one, and excellent bulls are often bouoht at very modest prices; but it is

equally true that really o'ocd bulls are always worth the money paid for them,

while inferior bulls are dear at any price.
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No man can afford to nse a scrub bull. A good bull at $1,000 is cheaper than

a scrub bull received as a gift, as the figures given above amply prove.

It is also worth noting that steers by Shorthorn bulls have '' topped '' the

open market in Canada and the United States, and still hold several open-market
high price records.

In a test at the Kansas Experiment Station, steers by Shorthorn bulls were
the only ones which showed a profit.

Add to this the fact that Shorthorn steers not only produce beef as cheaply
as any other kind, but give greater weights for age than any other breed.

Surely the thoughtful farmer will see to it that the bull he uses in future
must belong to the Shorthorn breed, the breed which will give him more beef, more
milk, and more profit.

Holstein—female type.

BETTER COWS.

H. E. VaxXop.max.

It has been said that at the end of the Civil War it required three liours of

human la])or to harvest a bushel of wheat, that by improved machinery it now
takes only ten minutes of human labor to harvest a bushel of wheat.

Our scientific leaders tell us that every growing child should have about a

quart of milk a day. There, therefore, rests on the dairyman not only the busi-

ness of producing this milk at a profit to themselves, but something of a national

moral obligation to furnish to the growing children of this section a necessary

food.
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How much of a cow's time does it take to produce a quart of milk^ one day's

supply foT a growing child? The average cow in the United States produces

about 14 pounds of milk a day, at which rate it would take her about two hundred

and six minutes to produce one day's supply of milk for a child. A good cow,

on the other hand, yielding 6,000 pounds of milk per year, would require only o^ne

hundred and forty-four minutes; while the kind of cows that a progressive, suc-

cessful dairyman ought to have would only require ninety-six minutes to produce

this same amount of milk. Boiled down, the question is, which kind of cows

have you?

The most outstanding sign to-day is that we must reduce the cost of produc-

tion to insure satisfactory profits. One of the greatest factors in this reduced

cost of production is more efficient cows. It takes just as much human labor to

Jersey^female type.

feed ten poor cows as to feed ten good ones. It takes almost as much human labor

to milk the poor ones as the good ones. It takes just as long to deliver their

product to the creamery or shipping station. Therefore, there is a tremendous

saving in the actual cost of production when the cows average 9,000 pounds of

milk per year as compared with those that average only 6,000 or 4,000 pounds.

The outsider cannot tell the cow owner how to run his business ; but no cow owner

can visit the National Dairy Show, see the wonderful cows gathered there, see

the devices which have been developed for saving human labor, see the results

that have been accomplished by thousands of other dairymen, and not secure

for himself innumerable helpful pointers in the problem of securing better cows

and reducing the cost of producing milk and, therefore, increasing profits.
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WHAT ONK BOY ACCOMPLISHED.

A farm boy in Iowa, wlieii just a little youngster, joined a calf club, became

the owner of a registered calf and rapidly developed into an enthusiast for pure-

bred cattle. A year or two later his family moved to Xew Mexico. In his new
liome til is young cattle man organized a calf club among the boys of the neiglibor-

hood. Four years later Mr. George E. Earrel, who has charge of Boys' and Girls'

Cluh AYork in the United States, visited the community, and here is what lie

found : When this lad moved into the community four years before there was not

a pure-bred animal in the county. After four years of enthusiastic calf club boost-

ing the county boasted 1,400 registered cattle. The boy who had done this good

work was then seventeen years old. Mr. Farrel cited tliis instance to a gathering

of Ontario's agricultural re])resentatives at Guel])h recently to illustrate the value

of this club work for the young people on the farms.

—

Exchaxge.

Twin heifers, calved Oct. 20th, 1919.

County Calf Club.

From Dufferin

TESTIMOXIALS.

Quinn, S. Dak., March 10.—Charles Horton, of Quinn, received $121 per

head from a carload of three-year-old steers on the Sioux City market. The^e

animals were from a pure-bred sire of good quality and conformation. Ilis neigh])or

shipped a carload of steers of same age on the same day, from the same range and

station, and received only $72 per head. These steers came from scrub sires.

Thb increase in value by the use of good breeding stock was $19 per head.

Provo. S.D., Jan. 20.—W. G. Potter, of Provo, ]-eceived $52.25 more for

steers from a pure-bred bull than for steers from a scrub hull in the Omaha market.

He shipped five steers from common grade cows of equal merit. The two steers

sired by a scruh hull brought $95.55 each, while the three steers from a pure-bred

bull brought $147.80 each. The steers received practically the same care. Fewer

and better cattle are more profitable than a larger number of scrub animals.

Albert Klevesodil, of Shawano, Wis., formerly owned a scrub bull. In 1911

he hauled milk to a cheere .factory, and during the venr h'^ delivered -'4.228 pounds.

He then purchased a pure-bred sire to cross with his scrub catile. Tl^e first cross
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produced fourteen of his present cows and six of his present milking heifers. From

the same number of cows as in 1911, last year he delivered 152,605 pounds of

milk. Eight years of crossing with a pure-bred sire made a difference of 108,337

pounds of milk in his herd.

I have been using a pure-bred bull continually for the past twelve years,

mostly beef strain. I find that it has improved my herd greatly. The young

stock are much more grow^thy, and consequently market early at ii much better

price than if a common sire had been used. I would strongly advise using a pure-

bred sire.—J. T. Costklt.o, Oxford County.

In recent issues of a number of farm papers much has been written in regard

to the scrub bull. I might say we have used a pure-bred Shorthorn bull on our

oTade cows as long as I can remember. During the past fifteen years I have been

Angus—male type.

farming for myself and have continued to> use a pure-bred bull. Even if you do

not wish to raise all your calves, any one wishing to buy them for raising will pay

a better price if from a pure sire. They are generally a better color, and that

alone is more pleasijig to the eye. These same calves when finished at two or

three years old should easily bring from tw^o to three dollars per cwt. more.—W. A.

IlAr.T. Oxford Co.

In connection with the send:) bull campaign farmers are ^'iving actual ex-

periences with calves from pure-bred and scrub sires. One Dufferin County man

tells of sellinfjc two young finished cattle. One wa«; sired by a grade bull and was

four and a half months older than the other. The young steer was sired l)y a

pure-bred bull, and in spite of the difference in ac^e he brought just $5.00 less.

The feeding was the best in both cases. The pure-bred sire saved four and a half

months of feedinir and care. Is it worth it?
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FEOM SCEUJ3S TO GEADES—THEN PUKE-BiJEDS.

A EoAi) That Many Have Followed, and All May.

Specific cases of men who liave started at the bottom with grade bulls and
gone to the top after using pure-bred sires were cited at the London Convention of

the W.O.D.A., by Prof. Wade Toole, of the O.A.C., Guelph, in an address on "The
Scrub Dairy Sire." "A Waterloo County farmer," he said, " commenced with

low grades which gave 3,600 pounds of milk per year. This test did not suit him.

He sold the cows and purchased others by pure-bred bulls, and secured an average

production of 7,500 pounds of milk per cow per year. Daughters of these cows

at two years gave more milk than their dams at maturity, and in a few years the

average production of this he-rd ran up to 11,000 pounds. The poorest cow this

man ever owned gave 2,600 pounds of milk in one year; while the best one, the

Money makers all.

result of the use of the pure-bred sire and better feeding, made nearly as much
in one month as a three-year old. And the sire that did a great deal of this good,

was bought as a calf for $65. Xot a very big outlay, but he had the. milk blood

behind him. In fact he had a fairly fancy pedigree. The man who owns this

herd is Arthur Becker.''

John Willoughby, of Lanark County, says : "About the first purchase I made
was a pure-bred Holstein bull. I raised ten or twelve lieifers from this bull, and

any one of those heifers at five jeSiTS old would nearly double their mother in

production. This set me thinking; if a half-bred cow was so much superior to a

scrub, would not a pure-bred prove much better than a half-bred? So I decided

to try pure-breds and find out. I found that they were superior to the .grade—as

much superior to the grade as the grade cow was to the scrub."

This is the road that most successful and well-known breeders of the present

day have followed. It was from scrubs to grades and then into pure-breds.
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IS A PURE-BRED BULL WORTH WHILE?

A. C. McCandlish, Chief of Dairy Husbandry, Iowa State College.

The man with a pure-bred Holstein herd uses a pure-bred Holstein bull, but

sometimes the owner of a herd of grade Holstein cows wonders if he should invest

in a pure-bred Holstein bull. A study of a breeding experiment that has been

running at Iowa State College since 1907 will convince him of the folly of not

using a pure-bred bull.

The second generation grades had an average production of 11063.2 pounds

of milk and 385.44 pounds of butter fat, or 174 per cent, more milk and 130 per

cent, more butter fat than their scrub grand-dams.

Fig. 1. Scrub cow. Best record,

4975.0 lbs. milk and 253.13 lbs. fat.

Age five years when photographed.

Fig. 2. Holstein X cow, first cross

daughter of scrub cow shown in

Fig. 1 above, by pure-bred sire.

Record, 8689.3 lbs. milk and 321.31

lbs. fat, an increase of 75 per cent,

in milk, 27 per cent, in fat and
$6.80 in profit over dam's best re-

cord. Age five years when photo-
graphed.

Pig. 3. Second generation Hol-
stein grade calf, daughter of first

cross Holstein cow, shown in Pig.
2, by pure-bred sire. Calf seven
months old when photographed.
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Table 1.

—

Average Pkoductiox. of First Generation Holstein Grades
AXD Their Scrub Dams.

Dams • Daughters fiicrease in Production

Cow No.
Milk
Lbs.

Fat
Lbs.

Cow No.
Milk
Lbs.

Fat
Lbs.

Milk, % Fat, %

8

52
56
60

2 , 335 .

5

3,742.3
3,874.6
3,313.2

124.35
169.16
192.62
178.47

68
69
77

207

5,180.0
6,700.5
6,955.5
6,306.2

209.61 121
282.11 1 79
266.25 79
287.76 90

68

67
38

61

Average .

.

3,406.2 168.74 6,444.4 265.92 ^9 58

Table II.

—

Average Production of Two Generations of Holstein Grades
AND Their Scrub Ancestors.

Dams Daughters

Cow Xo. Milk, Lbs. Fat, Lbs. Cow Xo. Milk, Lbs. Fat, Lbs.

52
56
60

3,742.3
3,874.6
3,313.2

169.16
192.62
178.47

69
77
207

6.700.5
6 . 955 .

5

6,306.2

282.11
266.25
287.76

Average 3,643.4 180.03 6.657.4 278.70

rjTnuH-'ln 11 «h ' PI

Increase m Production

First Generation Second Generation

Cow Xo. Milk. Lbs Fat, Lbs. Milk. % Fat, % Milk, % Fat, %

281
323
233
282
311

9.409.2
8,847.3

13,366.2
10,629.4
11,069.4

347.41
352.69
497.90
402.03
472.31

79

79

90

67

38

61

151
136
245
174
234

105
108
158
103
165

Average 10.063.2 335.44 : 84 65 174 UO
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AYhen it is recognized that pure-bred Holstein bulls doubled the production

of a herd of grade cows in two generations, no reasonable excuse can be given by

the owner of a grade Holstein herd for not having a pure-bred Holstein bull at

the head of it.

The average feed cost of production for 100 pounds of milk was $2.84 in the

case of the scrubs, $2.77 in the case of the first generation of grades, and $2.48 in

the ease of the second generation of grades. A reduction of 3G cents in the cost

of producing 100 pounds of milk, coupled with a double yield, certainly means

much in the way of increased net returns for the dairy farm, and the results

obtained at the Iowa Station thoroughly vindicate the use of the pure-bred sire.

DOES IT PAY TO USE PURE-BEED BULLS?

A survey was recently conducted in two counties in Illinois, which .-bowed

in a very conclusive fashion the benefit of using a pure-bred bull in a dairy herd.

Jersey—male type.

The survey was made in Kane and McHenry counties over five hundred and seventy-

seven farms. These farms were classified in three groups. In Group 1 were' the

farms on which pure-bred bulls were used. In Group 2 were the farms on whicli

grade bulls were used, aiid scrub bulls headed the herds on the farms in (iroup •'!.

In working out the average labor income for these three groups, it was found that

the income from Group 1 was $862; that from Group 2, $484; and that from

Group 3, $170. There is nothing in this record to show how high a quality the

pure-bred bulls were, but even the fact that enough selection was employed to pick

pure-bred rather than grade or scrub stuff made a difference of several hundred

per cent, in the farm income. If a further investigation were to be made, and

those farms listed where only pure-bred dairy bulls with high milk-producing

ancestry were used, it is probable that the income from such a group would double

that of Group 1.

Another interesting thing shown in the same survey is that the longer a scrub

bull was used, the less money was made. Those farms that used a scrub bull for

from one to five voars hp.d a labor income oP onh' $108. When thov u o] so^ub
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bulls for from five to ten years they were actually $243 in the hole. In other

words, they paid $243 a year for the privilege of milking a bunch of scrub cows

and doing their other farm work. Widely different results were obtained with

the pure-bred bulls. When pure-bred bulls were used for from one to five years

the farm income was $799. When they were used for from five to ten years the

income was $1,102.

Facts of this sort are not particularly new or startling. In theory we are

all convinced that the pure-bred dairy bull is the only one worth while. Of course

a great many farmers postpone securing a good bull from year to year until con-

ditions are better or until they feel more able to go in for dairying on a bigger

scale. A survey of this sort, however, shows very clearly that delay of this tjrpe is

the most expensive thing that the dairy farmer can incur. Where a large herd is

used, a pure-bred bull ought to be the first investment. Where only a few cows

are being milked, the problem is more difficult. There, however, the pure-bred

bull clubs have enabled small farmers in many sections to secure the benefits of a

good sire without prohibitive expense.

—

Exchange.

•Holstein—male type.

PUEE-BEED BULLS MAKE BIGGEE PEOFITS.

Farm survey records of six hundred and seventy-three Illinois farms.

Class A.

—

Farms Usixg Pure-bred Bulls.

One hundred and twenty-four farms had yearly profit per farm of $1,102.

Class B.—Farms Using Grade Bulls.

Four hundred and sixty-six farms had yearly profit per farm of $734.

Class C.—Farms Usixg Scrub Bulls.

Eighty-three farms had yearly loss per farm of $234.
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A WAUPACA COUNTY HERD.

Owned by a Woman.

In 1905 herd consisted of twelve native cows.

Total income in 1906 was $438.88.

In 1905 bought pure-bred bull.

In 1910 herd consisted of twelve grades (five cows and seven heifers)

descendants of cows owned in 1905.

Total income in 1910 was $1,000.00.

Increased returns due to use of pure-bred bull, $561.12.

Pure-bred bulls increased returns 128 per cent.

The bull was mobe than half this hebd.

All

Guernsey cow, 628 lbs. butter fat, Martindale Farm.

AMHERST-NELSONVILLE COW-TESTING ASSOCIATION REPORT
FOR 1918.

Fifteen cows produced 365 or more pounds of butter fat, qualifying for

register of production.

Every one of fifteen sired by pure-bred bull.

No cow sired by grade or scrub bull qualified for register of production.

Ten highest herds headed by pure-bred bulls.

Herds headed by pure-bred bulls averaged 6,350 pounds milk and 295 pounds

butter fat per cow.

Herds not using pure-bred bulls averaged 5,009 pounds milk and 215 pounds

butter fat per cow.

Difference in favor of herds headed by pure-bred bulls 1,341 pounds milk and

80 pounds butter fat per cow.

Eighty pounds at 70c.=$56.
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BKOWX COU^'TY COW-TESTING ASSOCIATION KEPOKT FOR 191S.

Twelve cows iDrocIiiced 365 pounds or more of fat, qualifying for register of

l^roduction.

Every one of twelve sired by pure-bred bull.

Six sired by one bull.

Xo cow sired by grade or scrub bull qualified for register of production.
Five best herds headed by pure-hred hulls.

Five poorest herds headed by grade or scrub hulls.

Herds headed by pure-bred bulls average 85 pounds more butter fat per cow
than herds not headed by pure-bred bulls.

Eighty-five pounds at T0c.=$59.50 per cow.

PUl^E-BKEl) BULLS IXCKEASE MILK AXD BFTTEP FAT
PRODUCTTOX.

Following are results with

:

Five scrub cows in twenty-three lactation periods:

Five first cross daughters in twenty-one lactation |)eriods, and

Five second cross granddaughters in six lactation periods.

Offspring by pure-bred bulls of three breeds

:

PnoDUCTiox Pi-coi^r«.

Dams Daughters Grand Daughters

Milk SmO.2 lbs. 5998.7 lbs. 840L9 lbs.

Fjt ITLoTlbs. 261.25 lbs. 358.17 lbs.

Increased production due to pure-bred sire;

2337.5 pounds, or 61: per cent.

86.92 pounds, or 52 per cent.

Daughters

—

Milk

Fat

Granddaugh ters

—

Milk 4T4:1.7 potmds, or 120 per cent.

Fat 186.6 potmds, or 109 per cent.

—

From Iowa Bullet in Xo. 188.

LOST THROUGH POOR COWS.

In the five easterly provinces of Canada there are approximately two and one-

half million dairy cows. Professor Trueman, of the Xova Scotia Agricultural

College, is sure that the average production of milk per cow could have been

increased 1,000 pounds by better feeding. Were this done we could dispense with

500,000 of these cows and still produce as much milk and cream as before.



" We have used $20,000,000 of hay to keep alive these useless machines we

don't need in the dairy business/' said Prof. Trueman, speaking in Toronto during

live stock week. '' The question we should concern ourselves with is not how many

cows we can keep on the feed on hand, but how few cows we can make eat up the

feed. The big feeder is the profitable cow every time."

Prof. Trueman is not sure of satisfactory results from the ''Anti-Scrub Bull

Campaign" in many districts unless a '^ Better Feeding Campaign" be introduced

at the same time. " I have seen sires of excellent breeding sold into certain dis-

tricts," he remarked, " but the heifers never did anything, because they never got

enousfh food to do anvthiiii?' on."

A UNITED STATES VIEW OF SCEITB SIRES.

In taking a bird's-eye view of the dairy States in the United States to-day,

we see about twentv-two millions of cows in active service; one-tliird of this vast

Ayrshire—female type.

army does not even pay its board, to say nothing of making a profit; the second

one-third barely breaks even, while the remaining one-third only makes a profit.

Assuming that on the average one man takes care of seven cows, the fourteen

millions of worthless cows require two millions of men to care for them. Two
millions of men working year after year, early morning, late at night, regularly

and constantly w^ithout thought of profit or hope of progress—two millions of men
enslaved to the worthless cow. Three score years ago a mighty Xorthern host

fought some of the greatest battles recorded on history's page to liberate an

enslaved people. Two millions of slaves in the United States to-day!

Why do these conditions exist? Feed, care and l)reed are the important

factors to determine dairy production. But granted that proper food is supplied

and the best of care given, the maximum dairy production is impossible unless

the cows have a dairy capacity, dairy conformation and dairy temperament. How
can these best be secured? Feed and care, unlike above, are but minor factors;

l)reeding is the supreme factor. It is said; "The sire is half of the herd, and

if a poor one he is the whole of it."—Louis H. Klaas.
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WASTAGE IN BEEF CATTLE.

Tests recently made with an average day's run of cattle show the yield of
saleable parts and of waste material in an average steer of 1,000 pounds live weight
to be as follows :

—

_ • Pounds.
Dressed carcass 540
Hide YQ
Edible fat

. .......... . . . 40
Tongue

6
Liver o

Heart 01/
Tail v.v.v.v.'.v.v.v;:;: ::;:;;:;; I
Head meat giz
Sweetbreads and weasand meat 1

^

Casings -^q

Tripe ' ,'.".'.".'.'

..[,[[[[ 10
Tankage (dry) 12
Oil and grease ......*. q
Bones .r.

Blood (dry) ....'.'..'.'.'.'.'.'.'.'/.'.
9

Sinews '

"

'

'

f,

Waste (manure, shrinkage and evaporation) .. ,257

1,000

Including the manure, which weighs about 75 pounds, and hardly pays for
removal, the total waste amounts to over a quarter of the live weight of the animal

At ten cents a pound live weight the wastage on a 1,000-pound steer is over $25*

_

Only by utilizing every particle of the by-products can meat prices with
increasing cost of manufacture, be kept in their present relation to the cost of
the live animal.

As such a large part of the live animal (257 pounds in a thousand) i. wa^te
it is necessary that the largest possible amount of the dressed carcass should con-
sist of the high-priced cuts. This can be accomplished in two wavs only, bv breed-
ing animals of better quality and conformation and by feeding to produce a better
finish. The first step in this direction is to use a pure-bred bull.

INTERESTING FACTS ABOUT BEEF CARCASSES.

Average Weights of Beef Cuts (Pounds).

Grade Loins
8

Ribs^
6

Rounds
9-10-11

Chucks
1-2

Plates
4-5

Flanks
7

Shanks
3

No. ] 50-85 30-50 75-110 75-110 40-80 15-20 10-20

No. 2 40-60 25-35 60-80 60-80 30-50 10-15 5-10

No. 3 25-40 20-25 40-60 40-60 20-35 5-10 5-10
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Peecextaues of Wholesale Beef Cuts to Carcass Weight.

Cuts Loius
8

Ribs
6

Rounds
9-10-11

Chucks
1-2

Plates
4-5

Flanks
7

Shanks
3

Suet

Extreme Range 15:19 8-11 20-26 21-27 12-16 2-5 3-7 2-7

Average 17 9 23 2:} 13 4 4 4

Fierce ntage by
Groups of Cuts . .

.

26 23 26 25

Xotice.—Thsit the body of the animal can be roughly divided into practically

four equal parts, made up as follows :

—

1. Loin and ribs

—

26 per cent. Most valuable cut.

2. Eounds—.23 per cent. Next most valuable cut.

3. Chuck—26 per cent. Third most valuable cut.
•

1. Plates, flanks, shanks and suet (the remainder of the carcass), approxi-

mately 25 per cent.

The most valuable quarter of the carcass, loin aud ribs, is worth approximately

50 per cent, of the carcass.

The most valuable half of the carcass, viz., loiu, rib^, rounds, has a value of

three-quarters the value of the carcass.

THE CAEE OF THE HEED BULL.

The bull has long been recognized as fifty per cent, of the herd. Therefore,

realizing his importance, he should be the best-cared-for animal in the herd.

The object in the care of the bull should be to maintain a healthy, vigorous

condition which will tend to enable him to produce calves exhibiting strong

vitalitv.

Exercise is vitailv important to the herd bull. Lack of exercise allows an

excess of fat to accumulate, which slows him up and injures Ms procreative

powers. Hence the necessity to provide some means whereby daily exercise may

be obtained.
. , -, n

The bull should be well fed during all seasons of the year, but should receive

particular attention just prior to and during the breeding season.

The ration for the bull mav consist of roughages to a large extent, but^a gram

ration must also be supplied, in accordance with the number of breeding .emales

Xo stated amounts can be safely given, as much depends on the size, age and

individualitv of the bull.

Care should be exercised in the feeding of ensilage and roots, as too heavy
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feeding- of these watery feeds will develop too nnicli middle, whicli is bound to
impair Ms vitality and tends to make him clumsy.

Clover or alfalfa hay should form the greater part of the ration, together with
a small amount of roots, silage and straw. The grain ration may'' be fed as
required. Bran and ground oats have been found to be very satisfactory.

ISTo bull should be trusted at any time. He should be kept in a roomy, well-
lighted box-stall with a paddock in connection. This gives liim a cliance to o-et

daily exercise. If possible he should be able to see some of the cows. The bull
should always be led out with a strong staff.

Ayrshire—male type.

If the bull is difficult to catch in the stall, a good plan is to have him tied
with a rope long enough to reach twice from the ceiling to the floor. One end
IS attached to the ring in his nose, the other passes through a pulley at the ceil-
nig, close to the door of the stall, and a small weight is fastened to the end The
weight keeps the rope tight and prevents the bull from getting tangled up The
weighted end of the rope can be grasped on opening the door, and%ou can thus
get near enough to attach the staff to the ring without entering the stall.

_

In the paddock or yard he can be fastened with a rope to a pullev block run-
ning on a rope or wire cable stretched overhead between two posts in the yard,' with
lust enough slack in the rope that he cannot get his foot through it. This 'keeps
him always under control and has been found very satisfactory in handlino- a
vic]ous animal.

" "^
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As E. G. Bennett says in his poem on "The Old Herd Bull ''-

So all that's said about the cow is true, yes, every word-

But don't forget her father is still "one-half the herd,

And surely every one agrees, her glory cup is full

So take off your hat and give three cheers for

The
Old
Herd

Bull I

WHAT IS A PUEE-BRED BULL WOETH?

In line with the National - Better Sires-Better Stock" crusade, it is well

that live stock men look to a few pertinent points, suggests ^^ alter J. Sheely,

Extension Service Animal Husbandman, of Clemson College.

One pure-bred bull will improve the herd as rapidly as fifty pure-bred cows.

Pure-bred sires make the offspring uniform in color, size and quality.

A calf from a pure-bred bull will cut out more beef than one from a scrub.

Therefore feeders and butchers pay more for such a calf.

It takes a scrub calf two years to make a 600-pound steer-of poor quality:

while it takes a calf from a pure-bred bull only one year to make a 600-pound

steer—of good quality.

Taking the above as facts, it is clear that beef steers are worth-

When ^irccl hv a Pure-Bred Bull—
At 6 months •••

^^n
At 1 year ^^0
At 2 years ^^^^

When Sired hy a Scruh Bull—
At 6 months J;^
At 1 year :

• • •
• *^0

At 2 years ^^^

From the above outstanding figures it is readily seen that a farmer cannot

afford to u^e a scrub bull, even if the service is free. On the other hand, a farmer

with ten cows can well afford to buy a pure-bred sire, for the increased value of

his first crop of calves will pay the price of a good bull-and he will still have

* ^
One pure-bred bull, properly handled, is sufficient for a herd of fifty cows

The calves from this herd will be worth, at a year old, $20 more per head than if

they had been from a scrub sire. This means that one pure-bred bull will increase

the" value of fifty calves by $1',000.

In other words a pure-bred beef bull is worth $L000.



POINTS OF GOOD BEEF SIRE.
General Appearance:

Form, straight topline and underline ; deep, broad, low set.

Quality, firm handling, hair fine; pliable skin; dense bone; evenly fleshed.

Condition, deep, even covering of firm flesh, especially in regions of valuable cuts.

Head and Neck.
Muzzle broad; mouth large; jaw wide; nostrils large.

Eyes, large, clear, placid.

Face, short, quiet expression.

Forehead, broad, full.

Ears, medium size, fine texture.

Horns, fine texture; oval, medium size.

Neck, thick, short, blending smoothly into shoulders; throat clean.

Shorthorn—imale type.

Fore Quarters :

Shoulder, covered with flesh, compact on top, smootli.

Brisket, advanced, breast wide.

Dewlap, skin not too loose and drooping.

Legs, straight, short; arm full; shank fine, smooth.

Body :

Chest, full, deep, wide
;
girth large.

Ribs, long, arched, thickly fleshed.

Back, broad, straight, smooth.

Loin, thick, broad.

Flank, full, even, with underline.

Hind Quarters :

Hips, smoothly covered; distance apart in proportion witli other parts.

Rump, long, wide, even, tail head smooth, not patchy.
Pin Bones, not prominent, far apart.

Thighs, full, deep, wide.

Twist, deep, full.

Legs, straight, short, shank fine, smooth.
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POINTS OF A GOOD DXWIY SI UK.

TTeai) :

Broad forehead, face of medium length and clean cut; muzzle broad and strong;

nostrils large and open; eyes large^, fidi and bi'iglit; ears of medium size and

fine texture.

Ni<:cK

:

Of medium length; well ci-ested ; throat clean; hl(;nding smoothly into the

shoulder.

SiionLDEHS:

Strong and blending smoothly into the body with good distance through from

point to point and smooth and fine on top.

Jersey—male type.

C II i':s'r

:

Deep, low and full lictween and just back of the fore b'gs.

HoDV

:

Strong and straight, witli chine well developed and open jointed; ribs long, broad,

well si)rung and Avide a})art ; large abdomen strongly and neatly held; loin,

broad and strong and level or ]iearly so.

II TNI) Q[TAI^TEPvS:

"Rump, level and long from hook to pin bones; comparati^•ely smooth at hook

bones; thighs rather flat, long and wide apart, open at twist.

Li'(J8:

Comparatively short, clean, and set wide a]ia rt. and squarely set under the body;

feet of medium size, round and deep.

Bweeding:

Note the milk and butter records of animals appearing in the pedigree of the bull.
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PITHY POINTS WOPtTH CONSIDERING.

You, Mr. Live Stock Breeder, imagine yourself going- to the " pearly gates
"

and wanting to l)e with other live stock men when you have to admit tliat you

used nothi]jg hut a sci'uh sii'c whih; on eartli. Why not huy a |)ure-ln*ed sire and

justify your claim as a stockman?

—

Col. (Iaj{ey Jones, Chicago.

C'ivilization is always hacked u]) hy well-kept herds of domesticated live stock.

(communities arc rated hy the (piality of their live stock.

The great virgin fields of the West, after l)eing rohhed of their fertility hy a

transient people, wil! l)e huilt u]) and |)crmanent agriculture developed hy the

keeping of large herds of good li\"e stock.

Permanent advancemejit and de\elopnient that endures does not follow the

use of inferior and scruh sires.

Selection of a sire is very important hecause he is hred to a large numher of

females and exerts influence on all the offspring.

Prepotency and type are two important essentials^ in a herd sire.

A sire is known hy his offspring. Not a few exceptions, but a large numher

that stand well above the average is what we desire.

Fancy pedigrees are worthless unless the individual has a desirable con-

formation.

The best of breeding, however, will fail unless we have intelligent feeding

and care along with it.

A registered sire is worthy only when he ami his ancestors have been hred

for a specific purpose by honest breeders.

Competition is too keen even in the live stock industry to continue using

inferior sires.

Select the best females and l)reed to a good sire.

Boost Better Bulls.

REFERENCES TO GOOD TEXT BOOKS.

We cannot too strongly recommeiid to the li\e stock men in gcjiei'al that they

should write the Ontario Agricultural College, Guelph, for information as to

prices and where the following books may be obtained. These books contain valu-

able information, and should be in every farmer's home.

The Story of The Herefords.

—

Saunders.

Shorthorn Cattle.

—

Saunders.

Breedins Farm Animals.

—

MarsliaU.

Types and Breeds of Farm Animals.

—

Plumi).

Principles of Breeding.

—

Davenport.
(More advanced work.)

Little Sketches of Famous Beef Cattle.

—

Pliimh.

Dairy Cattle and Milk Production.

—

Eccles.

Beef Production.

—

H. W. Mumford.

The Newer Knowledge of Nutrition.

—

McCallum.
(More advanced work.)

Judging Live Stock.

—

Craiff.

Types and Market Classes of Live Stock.

—

Vaughn.

Feeds and Feeding.

—

Henry and Morrison.
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Ktt iM^tttnriam

" Good-bye." old Brindle, bony scrub.

The time demands a better breed.

You eat enough, but there's the rub,

You never pay for half your feed.

S"o after all these years we part,

B.ut pray remember as you go

If this should break your bovine heart,

You broke my purse long, long ago.

—A Cow Tester.
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Farm Management
Part III.

MIXED FARMING AND APPLE GROWING
IN ONTARIO

CHAPTEE I.

The programme of investigation of farm business of the Department of Farm
Economics for 1920 was extended to include a study of mixed farming in which

apple production was an important enterprise. This is a logical development of

the work of the Department, the general principle of which is to investigate all

the important types of farming found in the Province. Furthermore, insistent

requests for an investigation of apple orcharding conditions had been forwarded to

the Department of Agriculture by certain Associations of fruit growers who
realized that their lack of knowledge of the economic condition of the orchard

business was a decided handicap to their efforts to effect improvement and stability

in the production of this important crop.

Apples, in greater or less quantities, are grown on practically all farms in

Old Ontario. 'No matter what type of fanning is followed, an apple orchard is

as common on Ontario farms as a kitchen garden. In most sections, however,

though these orchards may be of respectable size they are not treated as a com-

mercial enterprise, they do not receive the necessary care to produce profitable

yields, or they are not of the proper varieties to warrant the expenditure of energy

and expense. These orchards, therefore, produce only enough for farm home
needs and for smaller local market demands, the surplus crop in favourable years

iargely going to waste. In other sections, however, where climatic and soil con-

ditions have been especially favorable, and in a few instances where individual

growers and associations have been seized with the possibilities for profit in the

apple orchard as a valuable adjunct to mixed or dairy farming, apple production

as a commercial business has been developed until it forms an important enter-

prise on nearly all farms in those areas. One of these characteristic districts is

found in those sections of Durham and Northumberland Counties bordering on

Lake Ontario. This district combines mixed farming with apple orcharding, and

was selected for this investigation.

OBJECTS OF THE WOEK.

The purpose of this investigation is similar to that of previous investigations

conducted by the Department in studying the dairy, mixed and beef types of

farming, as follows:

(1) To determine the actual financial condition of the mixed farming and

orcharding business.

The collection of the data on which this bulletin is based was under the direct

supervision of iMr. J. Coke, lecturer in Farm Management, assisted by the following
enumerators: R. J. Rogers, A. G. Clarry, C. W. Riley, G. H. Edwards, and C. M. Lee.

The compilation and analysis of the data were done under the direction of Mr. B. G.

Jenvey, Assistant Director of Surveys, and the bulletin was prepared by Mr. H. W.
Clarke, Assistant Director of Surveys, and Prof. A. Leitch.

2



(2) To discover just what factors in farm organization have the greatest

influence in raising or lowering farm profits by comparing methods employed on

successful and unsuccessful farms.

(3) To give suggestions for the most profitable organization of the farm.

(4) To determine the degree of expansion of the orchard business on the

mixed farm that is likely to promote the highest possible profit and stability of

the business.

(5) To find the cost of production of apples.

PEOCEDURE IN COLLECTING, ANALYZING AND PUBLISHING DATA.

The methods used in the collection of the required information from the

farms and for analyzing the same to discover the various factors of influence, as

well as an explanation of the terms used in publishing the results of the surveys,

have been explained in previous similar publications of the Department. For the

benefit of those who are not familiar with these features of the work they are

repeated in detail in the following pages:

Although different types of farming were studied, the same methods were

used in each area surveyed.

METHOD OF COLLECTING DATA.

Men were sent to the individual farms to get detailed accounts of all business

transactions for the entire year. Special forms were used, which enabled these

enumerators to ask questions in a logical manner and thereby assist the farmer's

memory regarding the minor details of his business. The large items he could

remember without assistance, even though he kept no books.

Eecord was made of the following items

:

(1) The number of acres under each crop grown, and in pasture, waste or

woodlot.

(2) The yields of the various crops, and the amount of each sold during the

year.

(3) The amount of feed on hand at the beginning and end of the year, and

the amount purchased during the year.

(4) The numbers and values of each kind of live stock, at the beginning and

end of the year, together with purchases, sales and deaths of animals within the

year.

(5) Receipts from all live stock products—milk, eggs, wool, hides, etc.

(6) An itemized account of current expenses—taxes, labor, repairs to build-

ings and machinery, threshing, silo-filling, binder-twine and all expenses associated

with fruit growing—barrels, boxes, spray material, fertilizers, commissions, freight

and express.

(7) Valuation of buildings and machinery, with an estimate of the future

life of each building and machine.

(8) Valuation of the farm itself, in order to arrive at the total amount of

capital invested in the business.

(9) A valuation of the orchard land in this particular survey was obtained

separately from the rest of the farm.

Labor Income.—The labor income is the basis upon which the comparison

of the different farms is made. It is the measure of profit or loss on the farm

business for the year. To permit of a clearer understanding of what the term



implies, a brief outline of the method employed to calculate the labor income is

given below:

(1) All farm receipts for the year are totalled—crops sold, live stock and

stock products sold, increase in value of young stock, miscellaneous.

(2) All expenses for the year are totalled—current expenses as outlined in a

preceding paragraph, depreciation on buildings and machinery.

Notes.—In " current expenses " a charge is made for labor performed by members
of the family, who work for no stated wages. The farmer is asked to estimate the

amount he would have to pay out if he had to hire men to do the work which is done by
his family. This places the farmer with no family on an equal basis with the man
who has a large family.

In calculating the total receipts and total expenses, due allowance is made for any
increase or decrease in the value of mature live stock, for stock purchased and for any
difference in the amounts of feed on hand at the beginning and end of the year.

(3) From the total receipts is deducted the amount of total expenses, and
the balance is the farmer's net revenue for the year—the earnings of both his

labor and his capital invested.

(4) Interest at five per cent, on the total capital invested is calculated and
deducted from the amount of net revenue. This leaves only the amount earned

by the farmer's labor and managing ability, which amount is termed labor income.

If then the " net revenue " of a farm (as defined in clause 3 above) does not

amount to as much as five per cent, on the capital invested, that farmer is said

to have a ^^ minus " labor income—^that is, he has worked for less than nothing,

for the capital would have brought in at least five per cent, in any secure invest-

ment, with absolutely no labor on the part of the farmer. On the other hand,

if the " net revenue " of the farm is several hundreds or thousands of dollars

greater than five per cent, interest on capital, that difference is caused by success-

ful work and good business management on the part of the farmer. A comparison

of the methods employed by farmers having low labor incomes with methods of

farmers having high labor incomes is set forth in the following pages:

The question is sometimes asked, ^' How does the farmer who has a low or

' minus ' labor income manage to live throughout the year ?" If that farmer

had to pay out actual cash for the interest on total investment, the depreciation on

his buildings and machinery and for the labor performed by his family, he could

not continue in the farming business. But in many cases of low labor income

there is only a small mortgage, or none at all, on the property, and often much of

the extra labor is performed by the farmer's wife and children. Depreciation on

buildings and machinery is charged each year to form a reserve fund to replace

those buildings and machines at the conclusion of their period of usefulness; but

neither is this an actual cash payment during the year. These charges for in-

terest, family labor, and depreciation, not being actually paid out as such, can

be used for the necessary personal expenses of the farmer and his family. But

they cannot in any way be included as part of the farm profit for the year. The

farm profit or labor income is the surplus after these legitimate charges have

been made. This places the young farmer, whose farm may be heavily mortgaged

and whose children are not old enough to help with the work, on the same basis

as his older and better established neighbor. The man whose labor income is

low or minus, year after year, will eventually be forced out of business, for he will

be unable to make the necessary replacements of buildings and equipment which in

time will be required.



EXPLANATION OF OTHER TEEMS.

Animal Unit.—A mature cow kept on the farm for twelve months is termed

one animal unit or live stock unit. A mature cow kept only six months is one-

half unit. Other animals are fractions of units, based on the relative amounts of

feed consumed, and the number of months kept. Hence, a farm having twenty

animal units has sufficient live stock to consume the same amount of feed thai

twenty mature cows would use in twelve months.

Live Stock Index.—The gross receipts per animal unit on each farm are

calculated. Then the average receipts per animal unit for the whole area is found.

The farm showing receipts per animal unit exactly the same as the average figure

for the area has a live stock index of 100. Likewise farms with receipts per

animal unit 10 per cent, above or 10 per cent, below the average figure, have,

respectively, live stock indexes of 110 or 90.

Crop Index.—As the live stock index is a measure of efficiency in live stock

production, so is the crop index a measure of efficiency in crop production. The
average yield per acre of each crop in the district is determined. The yields per

acre of the crops on each farm are compared with these district averages. The farm

which has crop yields just equal to the district averages has a crop index of 100.

Crop yields 10 per cent, above the average give a crop index of 110, while crop

yields 10 per cent, below the average give a crop index of 90.

Tillable Area.—The rough pa&ture land and pastured woods add to the

feed capacity of the farm, and hence must be taken into consideration. It is esti-

mated that three acres of rough land or ten acres of woods pastured will produce

the same amount of pasture as one acre of tillable land. Hence, to the actual

number of tillable acres on each farm is added one-third of the number of acres

of rough pasture and one-tenth of the number of acres of pastured woods. The new
Sgure is taken as the tillable area of the farm, and is sometimes used as the basis

in grouping farms according to size.

CHAPTEU II.

DESCRIPTION OF AREA SURVEYED.

The main area surveyed lies along the lake front in the Townships of Clarke

and Darlington and extends north a distance varying from three to nine miles.

A few farms in the vicinity of Brighton, Northumberland County, were also

visited.

While there are a number of large " plantings,'^ the apple business is carried

on in conjunction with other farm enterprises either dairying or beef raising.

Some revenue is also derived from the sale of corn, tomatoes, peas, etc., to the

canning factories at Oshawa, Bowmanville and Brighton.

The popular varieties of apples grown are Ben Davis, Spy. Baldwins, Starks.

Wealthy and Duchess.

The soil types in this area show a wide variation. Along the lake front the
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soil may be described as clay loam, further north the type changes, gradually

becoming a light sandy loam. In topography the land is rolling yet affording good

drainage.

INFLUENCE OF SIZE OF FARM ON LABOR INCOME.

When the data on this survey were being compiled it was discovered that then-

was a wide range in proportion of apple orchards on the individual farms. The

orchards ranged in size from one acre up to the point at which practically all the

iand of the farm was under apple trees. It was discovered that about 35 farm.=

out of 240 surveyed were practically straight commercial orchard propositions.

At least most of them depended almost entirely on apples as their main source of

revenue, to the exclusion of the other enterpises usually found on mixed farms,

live stock and field crops. For purposes of study, therefore, these farms were set

apart from the main body of the farms, and in this bulletin are being dealt with

separately, although comparisons of these farms with the mixed farms will be

found in following pages.

It was found that the records of 200 farms were sufficiently complete to war-

rant their use for study purposes. Setting aside the thirty-five orchard farm-

just mentioned leaves us with 165 mixed farms on practically all of which the

"jrchard was an important enterprise. The following statistical information ot?

rhese 165 farms may be of interest.

Xumbei of farms, 165.

Total acres, 20,554.

Average size of farm, 124.6 acres.

Average acres of crops per farm, 85 acres.

Total capital invested, $2,781,245.

Average capital per farm, $16,865.

Average land value per farm, $12,043.

Average land value per acre, $96.60.

The same class of information on the 85 orchard farms was found to he h-

^oilows

:

Number of farms, 35.

Total acres, 3,836.

Average size of farm, 109.6.

Average acres of crops per farm, 79.4.

Total capital, $855,375.

Average capital per farm, $24,439.

Average land value per farm, $19,936.

Average land value per acre, $182.

The size of the farm is one of the most important factors having influence ai

ne profits of any type of farming. For purpose of study of this question Tab;-

.^0. 1 is presented. This table sets out at considerable length all the busines-

ietails relating to the various sizes of the 165 farms in the survey, which coulr

be truly called mixed farms. These farms are sorted on the basis of tillable- arpf.

a* explained on a previous page in a discussion of terms used.



size—Tillable Acres

So. of Farms
Average Actual Acres
Average Tillable Area
Average Crop Acres
Average Total Capital
Average Capital in Real Estate
Average % Caoital in Eeal Estate
Average Capital in Buildings
Average % Capital in Buildings
Average Capital in Machinery
Average % Capital in Machinery
Average Capital in Live Stock
Average % Capital in Live Stock
Average Capital in Feed
Average Crop Acres per Man
Average Crop Acres per Horse
Average Live Stock ladex
Average Crop Index
Average Crop Sold . .

Average Feed Bought
Ave^-age Depreciation—Buildings and Ma

chinery
Average Labor—Hired
Gross Receipts
Average Current Expenses
AVERAGE LABOR INCOME

Average Labor Income on the Best Farms

Table 1.

Group 1

Under 76
Acres

29
74.8
60.8
51.6

$11,010
$7,610

69.1

$3,310
30.0
$956
8.6

$2,152
19.5
$288
34.5
14.2

97
97

$541
$154

$212
$302

$2,135
$826
$511

5 Farms
$1,699

Group 2 Group 3 Group 4 Group r

76-90 91-110 111-135 136-160
Acres. Acres. Acres. Acres.

38 40 19 22
100 108.2 141.4 164.6

82.6 98 122.6 145.9
69.8 81.5 95.3 109

$15,098 $15,828 $18,539 $21,838
$10,812 $10,785 $13,588 $15,991

71.6 68.1 73.3 73.2
$4,947 $4,700 $5,584 $6,473

32.7 29.7 30.1 29.6
$1,316 $1,494 $1,237 $1,414

8.7 9.4 6.6 6.9
$2,529 $2,814 $3,317 $3,893

16.7 17.8 17.9 17.8
$451 $435 $370 $518
40.9 45.6 50.7 46.8
18.1 17.9 21.5 20.5

105.6 103.6 107.0 89
103.0 101.0 102.0 103
$694 $872 $1,058 $1,143
$248 $226 $185 $165

$259 $270 $271 $290
$455 $528 $540 $798

$3,020 $3,254 $3,748 $3,989
$1,160 $1 , 260 $1,301 $1,588
$809 $915 $1,230 $910

6 Farms 6 Farms 3 Farms 4 Farms 1

$2,321 $2,680 $2,919 $2,497

Group 6

ver 160
Acres.

17

232.4
189.6

141

$24,848
$18,482

74.4
$7,174

28.9
$1,713

6.9
$4,089

16.5

$556
52.9
24.4
100
91

$1,230
$211

$357
$1,089
$5,029
$2,076
$1,315

3 Farms
$3,132

The above table presents some very instructive material on the organization
and economy of the various sizes of farms. In order that the different factors
that influence profits may be more easily studied, the table is divided up in this
and following pages into sections, each section dealing with the effect of a certain
factor on labor income returns. In all discussions of this question of size on the
165 farms found in Table 1, group 1 applies to all farms under 76 acres tillable
land; group 2 applies to all farms 76 to 90 acres tillable land; group 3 applies to
all farms 91 to 110 acres tillable land; group 4 applies to all farms 111 to 135
acres tillable land; group 5 applies to aU farms 136 to 160 acres tillable land:
srroup 6 applies to all farms over 160 acres tiHable land.

The general effect of size of farm on labor incomes is clearly presented ii;

Table 2.

Table 2.

Best Farms Poorest Farms
Average
Labor

Farms
Group No. of Farms Average S'ze With minus

Income No.
Labor

No.
Labor Labor

Income Income Incomes

1 29 75 Acres $ 511 5 $1,699 6 -$567 6
2 38 100 " 809 6 2,321 9 - 487 9
3 40 108 "

915 6 2,680 6 — 646 6
4 19 141 "

1.230 3 2.919 3 - 707 3
5 22 165 " 910 4 2,497 3 - 439 3
6 17 232 '

'

1,315 3 3,132 2 — 392 2AU Farms 165 124.6 " 896 29



The analysis in Table 2 bears out the finding in all similar surveys made od

other types of farming in the Province, that the larger the farm the greater are

the profits left for the farmer at the end of the year's business. Group 1 with

smallest farms had an average labor income of $511 per farm, and in succeeding

groups there was a steady increase, with the exception of group 5, until the group

of largest farms was reached with an average labor income of $1,315 per farm.

The causes of the low average in group 5 are unusual conditions in respect to the

quality of business of many of the farms in this group not entirely associated with

size of farm. These reasons are apparent in Table 1, and will be dealt with in

detail later in this chapter. The influence of increased size of farm on labor

incomes is also apparent from a study of the returns from the best farms in each

group of Table 2. We notice that the hest farms in the larger sized groups have

larger net returns than do the equally good farms which are smaller. However
there is not the same proportionate increase between groups 3 to 6 as there is in

the average labor income in the same groups. This is more clearly illustrated in

Table 3, which shows the percentage increase in labor incomes on both average

and best farms, group 5 being omitted on account of unusual circumstances to be

explained later.

Table 3.

Size of Farm Average T^abor Income Best Labor Income

Group
Average

Size

Per cent.

Increase
Average

Per cent.

Increase
Average

Per cent.

Increase

1

2

3

4

6

75
100
108
141
232

33!6
8.0

30.5
65.0

$511
809
915

1,230
1,315

*58'

13
34

7

$1,699
2,321
2,680
2,919
3,132

37!6
15.5
8.5
7.0

The above table indicates that the average labor income increased more than

did the size of farm up to group 4, which contains many farms of 140 to 150 acres.

Prom that point on the increase in profits did not keep pace with increase in size

of farm. Similarly the increase in labor incomes on the best farms increased

proportionately with size of farm up to group 3, the farm of slightly over 100 acres

in extent. From that point on the increases due to larger size were much smaller.

This seems to indicate that although the largest farms studied in this survey gave

the average man the largest labor incomes, a farm of slightly over 100 or at most

150 acres offered sufficient opportunity to the efficient farmer for making the

highest possible returns. In other words given a farm of 100 to 150 acres of a

mixed farming type, combined with a moderate degree of apple growing, good

farming methods will overcome any handicap under which such a farm may
labor in comparison with larger farms. In view of the difficulty of increasing

the size of farm in such settled districts as this, this point is of peculiar interest.

Although there is a uniformity in all groups in the amounts of minus labor

incomes in Table 2, it is worthy of note that the percentage of farms having minus

incomes and also the minus incomes themselves are smallest on the larger sized

farms. Unfortunately, there were in the district no very large farms which could

be studied with a view of determining the point beyond which an increase in size



might cause a decrease in average labor incoines_, in case it should be true that a

farm might be too large for profitable operation in this type of farming.

One of the principal reasons for the increased labor incomes from the larger

[arms is, of course, the larger volume of business transacted due to more land,

more live stock, and savings in labor from having larger fields and the larger

proportion of capital on large farms being directed to actual production. Table 4

elycidates some of these features.

Table 4.

Group
Average
Acres

in Crops

Average
Capital

52
70
82
95
109
141

$11,010
15,098
15,828
18,539
21,838
24,848

Capital in Productive
Buildings Capital in

and Land and
Machinery Live Stock

$4,266 $6,744
6,263 8.835
6,194 9,634
6,821 11,718
7,887 13.951
8.887 15.961

Average
Gross
Income

$2,135
3,020
3,254
3,748
3,939
5,029

Average Crop
Current Acres
Farm per

Expenses Man

$826 34.5
1,160 40.9
1,260 45.6
1,301 50.7

1,588 46.8

2,076 52.9

Crop
Acres
per

Horse

14.2
18.1
17.9
21.5
20.5
24.4

The total capital invested shows an increase as size of farm increased in exact

ratio with the increase in size. Part of this capital on all farms was invested

in buildings and machinery, which are not productive in the sense that they are

aids to production only and do not in themselves produce anything as do land and

live stock. A certain fixed minimum of machinery and a reasonably full comple-

ment of buildings are needed even on the smallest farms, and these two factors do

not increase as rapidly as the size of farm. The net result is that the larger

farms have a smaller part of their capital tied up in buildings and machinery,

both of which are subject to depreciation and repair. Likewise the larger farms

have a larger proportion of their capital in land and live stock, both of which are

direct Droducers and can be raised in value from year to year by good methods of

handling, which is not true of buildings and machinery. It is perhaps unnecessary

to point out that in order to have a large labor income it is necessary to have, to

start with, a large gross revenue, or in other words a large volume of business.

This, of course, is provided by the larger farms, as shown by the column of aver-

age gross incomes. Certain fixed expenses must be met on farms of even the

-mallest sizes. These expenses do not keep pace with the increase in size of farm.

A study of the above table shows that.

Farms in Group 1 with $82^ expense produced $2,135 gross revenue.
Farms in Group 2 with $334 additional expense produced $8'85 additional revenue

3 " $434 " " "
$1,119

4 •' $475 " " "
$1,613

5 •' $7«2 " " "
$1,804

6 •' $1,250
•" " "

$2,894

This is a clear indication of the returns that are possible from larger farms
with a comparatively small increase in farm expenses.

A further consideration of Table 4 discloses another important factor creating

economies of the larger farms. The farmers on the small farms in group 1 were
able to produce 34.5 acres of crops per man, while each succeeding group showed
an increase in the amount of crops one man was able to work, the maximum
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being reached in group 6 where each man produced 52.9 acres of crops. In thes^

days of high priced labor it is quite conceivable that this economy on the large

farm is a great factor in obtaining satisfactory farm profits. Unquestionably the

men on small farms worked just as hard as the men on the large ones, but the

former could not work to as good advantage; fields and crops were smaller in area,

and the farmer himself on the small farms, doing most of the work, had so many
interests both farm and personal to look after that he could not accomplish am
to the best advantage. The same is characteristic of the economy of horse labor,

the larger farms in Table 4 have a much larger output for each horse, due to the

fact that increased crop acreage with more hired labor gives the opportunity of

more continuous employment of horses for longer hours during the crop season,

therefore creating a saving in the number of horses necessary to perform a certain

operation.

It might be conceived that although the larger farms might give rise to

economy in labor both of horse and man, the work might not be so well done,

and these savings might be offset by poorer yields of crops and smaller returns

from live stock. The following table presents the condition of ^ Durham County

farms in this respect

:

Table 5.

Group Crop Index Live Stock Index

1 97 97

2 103 106

3 101 104

4 102 107

5 103 89

6 91 100

Note.—Crop Index is a measure of crop yields, 100 being the average. Live Stock

Index is a measure of a farmer's efficiency in Live Stock. 100 being the average

(See explanatory section at beginning of the bulletin.)

It is interesting to note that the small farms, group 1, were the only one.>

showing lower than average returns in both crops and live stock. It is also

notable that the medium sized farms (groups 2, 3 and 4) are above the average 11

their farm methods as reflected in the live stock and crop index, while groups c

and 6 were below the average in either one or the other of these factors. We are

safe in assuming therefore, that increased size of farm does not have more than a

moderate influence on decrease of production per acre or per animal, and that in

actual practice a really small farm in this survey does not show indications of

larger returns from more intensive cultivation or management of live stock. It

is quite possible that the small farms on the whole are not as well worked' as the

moderate sized farm on account of their size of business limiting the amount of

help that can be hired to such a low point that the operator is forc-ed to do certain

operations alone, that would yield larger returns if assistance were available at a

profitable price.

The above table points out the chief reason why farms in group 5 in spite of

greater acreage have lower labor incomes than those in group 4. The general

average quality of their live stock, which cannot be associated with size of farm.

was 18 per cent, lower than that of group 4. This decrease has a marked effect
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on profits, as will be pointed out in a later chapter dealing with the effect of good

live stock on labor incomes. Again referring to Table 4 it will be seen that

farms in group 5 had a smaller output for both horse and man labor. This is

probably due to the fact that these farms are not of an economical size for making

the best use of labor and horses. It is interesting to note that this same size of

farm in the Dufferin and Middlesex Surveys, in both of which mixed farming wa^

generally practised, showed a similar tendency, and it is hoped that a further

continuance of these surveys over a period of years will disclose an authoritativf^

reason therefor.

FINANCIAL DETAIL OF DIFFEEENT SIZES OF FARMS.

It might be of interest to point out the actual effect of the cost of the variou>

items that enter into the expense of operating farms of various sizes. Table (i

presents in some detail the amounts of current expenses, depreciation, cost of man
and horse labor that were incurred for each acre of cropped land by the variou-

Azei of mixed farms in this survey. This information is derived from Table 1

.

To the average labor hired in each group is added $500 for the labor of the

'jperator, it being fairly well established that the average farmer spends aboui

5/9 of his year's work on crop production, and as the average labor income of

the district was' $896 it is considered that $500 would be a fair valuation of^oper

ator's labor devoted to raising crops.

A careful estimate of the cost of feeding an average horse for the year place?

the figure at $120 for the year 1919. As horses are used largely for crop work

this amount was used to prepare the figures of cost of horse labour.

Table 6.

Aver-
age
Crop
Acres

Man Labor Horse Labor Depreciation
Oiher

Expense

Total

Expense

per

Crop

Acre

t-

<u
p.

en
-J

Per
Farm

Per
Crop
Acre

No. of

Horses

Cost
per

Farm

Per
Crop
Acre

Per
Farm

Per
Crop
Acre

Per
Farm

Per
Crop
Acre

en 0) *>
o o t-
si 4J a

Group 1

2

4....
5....

6....

52
70
82

95
109
141

$
802
955

1,028
1,040
1,298
1,589

$
15 40
13 60
12 50
11 00
12 00
11 20

3.6
3.85
4.6
4.4
5.3
5.8

$
432
462
552
528
636
696

$
8.30
6.60
6.70
5.60
5.80
4.90

$
212
259
270
271
290
357

$
4 10

3 70
3 30
2 90
2 70
2 50

$
524
705
732
761
790
987

$
10 80
10 70
9 00
8 00
7 30
7 00

$
38 60
34 60
31 50
27 50
27 80
25 60

$
41 10

43 10

39 70
39 40

36 20
35 7r

The above table details the approximate variations in some of the costs of

conducting farms of different sizes. The influence which increased size has oii

decreasing costs of operation is quite apparent in all the different items of cost.-

t^numerated. It is quite plainly demonstrated also that increased size has tht

effect of a decrease in revenue per acre as best methods of cultivation and handling

of live stock is accomplished on the smaller sizes of farms w,here the farm oper-

ators do the bulk of the work, and are able to give detailed supervision to each

farm operation. The table indicates that revenue does not markedly decrease a.-

size of farm increases, except in groups 5 and 6, which contain farms over 150

asres. In groups 1 to 4 inclusive, the savings in expense of operation more than

offset the decrease in gross receipts, but in groups 5 and 6 the economies effected

by increased size are overbalanced by the decrease in revenue.
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It must be pointed out that the above table does not give the connectioij

between the expense of operation and the net profits or labor incomes per farm.

In actual compilation of labor incomes on these farms $500 of the labor per

farm was part of the labor income and the horse labor in the above table doet^

not represent actual cash paid, out for this work. The purpose of the above table

is only to point out in actual figures the manner in which the size of farm affect?

expense of operation. As a matter of fact, the table is an exact account of expense

of operation if all labor was hired and horses were paid for on the basis of feed

consumed and shelter provided.

The above table also bears out the conclusions drawn from the previous' dis-

cussions on size of farm in connection with Tables 2 and 3 of this chapter, that a

farm of the size indicated in groups 3 and 4, say from 110 to 150 acres affords

nearly all opportunities for economy in operation that can come from size of farm,

and that further increases in profits can come more easily from increasing the

quality of the business (i.e., gross revenue per acre) rather than size of farm.

CHAPTER III.

FINANCIAL CONDITION OF APPLE ORCHARD FARMS.

It was pointed out in the beginning of Chapter II that there was a wide range

of development of the apple orchard business on the individual farms in the

Durham area. Most of the farms dealt with in that chapter had fairly large

orchards, but their orchard business was not by any means a large proportion of

their total farm business, being overshadowed by their live stock and farm crop

operations. There were, however, a total of 35 farms on which the apple orchards

provided the major part of the farm revenue. These farms were not included in

the discussions or tabulations in the previous chapter and are herein dealt with

both by themselves and in comparison with similar groupings of the 165 farms

previously dealt with. Table No. 7 presents in some detail the financial situation

of these farms for the year.

THIRTY-FIVE ORCHARD FARMS.

Table 7.

Actual Size
No. of

Farms

Aver-
age
Size

Acres

Average Orchard
Average
Capital

Average
Land Value Ave rage

Tiabor

Income
Bearing

Not
Bearing

Per
•Farm

Per
Acre

Per
tFarm

Per
Acre

Group 1
" 2....
' 3....

Under 75 ac.

75 to 120 "

Over 120
''

12

9

14

50
95
169

18.4 ac.

20.0 "

29.0 •'

9.8 ac.

9 "

lOJ ••

$
15,743
18,240
35.878

$

315
192
212

$
12.969
14,750
29.243

$
259
155
174

$
722
712

1,334

The above table shows the extent to which apjle orcharding has been devel-

oped. The small farms in group 1, averaging 50 acres in extent have 28.2 acres
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m orchard, or 58.4 per cent, of their total area. Farms in group 2 have 29 acres

per farm, or 31 per cent., and the large farms have 39}^ acres per farm, or 23 per

cent. It is interesting to note also that the proportion of non-bearing to bearing

orchard is greater in the small farms than in the large ones, indicating that the

greater future extension of this enterprise is under way on the smaller farms. A
comparison of these farms with a similar grouping of the 165 mixed farms in the

survey will best serve to bring to light the condition and organization of the

orchard business of the district. Table 8 presents in a similar manner the same
details of the 165 farms.

165 MIXED FARMS.

Table 8.

Group 1 .

.

" 2..
" 3..

Actual Size
No. of

Farms

Aver-
age
Size

Average Orchard
Average
Capital

Average
Land Value

Bearing
NOQ-

Bearing
Pec
Farm

Per
Acre

Per
Farm

Per
Acre

Uoder 75 ac.

75 to 120 "

Over 120 "

16

86
63

62
100
174

2.3 ac.

4.0 "

5.6 ••

2.2 ac.

2.3 "

4.3 "

$
9,285
14,862
21,341

$
150
149
123

$
6,419
10,424
15,682

$
104
104
90

Average
Labor
Income

440
814

1,125

Except for the smallest size of farms (group 1 in each table) the average

sizes of farms in each size group is practically the same with both cla&ses of farms.

Apart from acreage of orchard there are wide differences in capital investment

and land values per acre. Comparing group 1 in each table we find that the or-

chard farms with 28.2 acres of orchard per farm have an average land value of

•^259 per acre, the mixed farms of similar size with 4.5 acres of orchard per farm

have a land valuation of $104 per acre, the additional 24 acres of orchard having

the general effect of increasing the value of the whole property at the rate of

•$155 per acre. Likewise the increase of 22 acres of orchard on the medium sized

farm (100-acre farms) had the effect of increasing the value of the whole property

at the rate of $51 per acre while the effect on the large sized farms was an increase

of $84 per acre for the whole farm.

A study of the labor incomes in each group indicates that on the smallest

size of farms, the profits are on the average much greater in the case of the orchard

farms. This is no doubt due to the possibility of acquiring a much larger business

on a small area of land with extensive apple growing than is possible with mixed

farming, of which orcharding is a comparatively small part. On the other sizes

of farms (groups 2 and 3) the labor incomes are_ not greatly dissimilar in the

two types of farms. Owing, however, to the great differemces in capital invested

in the two types of farms, a fairer method of comparison of the two types would

be on the basis of net farm income, which is labor income plus interest on capital

invested. This comparison is shown in the following table

:
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Table 9.

Average Size.

Orchard

Average Capital
.Average Interest

Labor Income
N'et Farm Income
N^et Farm Income per Acre

,

Group 1

Mixed
Farm

Acres
62

4.5

$
9,285 00

464 00
440 00
904 00
14 62

Orchard
Farm

Acres
50

28.2

$
15,743 00

787 00

722 00

1,509 00
30 20

Group 2

Mixed
Farm

Acres
100
6.3

$
14,862 00

743 00
814 00

1,557 00
15 60

Orchard
Farm

Acres
95
29

$
18,240 00

912 00

712 00

1,624 00
17 10

Group 3

Mixed
Farm

Acres
174
9.9

$

21,341 00
1,067 00
1,125 00
2,192 00

12 60

Orchard
Farm

Acres
169
39.5

35,878

1,794

1,334

3,128
18

00

00

00

00

50

The above table clearly demonstrates that the development of the orchard

ousiness gives opportunity for a larger net farm income. This feature is particu-

larly noticeable on the group of smallest farms. The net farm income is the gros?

profit of the farmer for the year, the return for his investment and for his owii

labor. The large group of farms also indicates that an increase in net farm

revenue per acre justifies the extension and develo<pment of the orchard as the net

result of nearly 30 acres of additional orchards has been an increase of nearh

^1,000 profit per farm over mixed farms of similar size. This amount of addi

Clonal profit justified the extra investment in the extra acreage of orchard. In a

aiore marked degree does the same conclusion apply to the smaller farms on which

i high net income per acre is most essential to provide a good standard of welJ

oeing, because the total number of acres is small. In the orchard farms, group 2.

vhere farms are about 100 acres in size there does not appear the same increase of

either net income or labor income over the mixed farms that is so noticeable iL

che larger or smaller farms. As a matter of fact the orchard area on these farm>

IS very little larger than that of the small orchard farms. Therefore their busi

aess though predominantly orchard, takes on more of the character of the mixed

farms.

COMPARATIVE REVENUE AND EXPENSES.

Table 10 gives the averages of the gross receipts and farm expenses of the

two types of farming under discussion.

Table 10.

MIXED FARMS ORCHARD FARMS

Average
Size-

Acres

Gross Receipts Current Expenses
Average

Size-

Acres

Gross Receipts Current Expenses

Grroup Per
Farm

Per
Acre

Per
Farm

Per
Acre

Per
Farm

Per
Acre

Per
Farm

Per
Acre

1

2

3

62
100
174

$1,826
3,024
4,141

$29.40
30.20
23.80

$669
1,179
1,608

$10.80
11.80
9.20

50
95

169

1

$3,545
3.557
6,952

$70.90
37.50
41.10

$1,745
1,608
3,338

$34.90
16.90
19.80

Table No. 10 needs little explanation to point out the differences in farm

receipts and expenses that exist on the two types of farms. In all sizes of farm-
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the addition of more orchard acreage means a decided increase in farm sales or
revenues and a corresponding increase in running expenses of the farm. It might
be well to repeat here that current expenses are such items of farm expense as
labor, feed bought, repairs, taxes, threshing, spray material and other expendi-
ture made solely for the operating of the farm and do not include depreciation on
buildings or machinery, interest on capital invested nor any allowance for the
farmer's own labor nor any amounts spent for household or personal purpose
outside the actual farm business. Again reverting to Table 10 it is evident that
the orchard farms in group 2 had not as large returns from their orchards as the
farms in group 1. The former farms had slightly more orchard land than the
latter, and had in addition 45 acres of other land which produced considerable
revenue, but in spite of these increased opportunities no greater farm gross
revenues were obtained. The current expenses were smaller, however, by a con-
siderable amount, due to economies from increased size and due also no doubt to
^mailer outlay on the orchards, which is reflected in the gross receipts, to the dis-
advantage of the gross receipts per acre.

ELEMENT OF SPECULATION IX ORCHARDING.
It is well known to most students of farm conditions that mixed farmin-

while not offering large opportunities for large profits has an element of securitv
and stability as much to be desired perharps as high profits. With all variation-
of mixed farming it has been found that except in extreme cases of inefficiency
all farmers m Ontario in any good agricultural areas are making a comfortable
assured living, though none are making large profits, not eveij a rate of wao-e for
their labor that compares favorably with other lines of effort involving the
^ame energy and skill. It was quite noticeable that in this Durham area a^^ the
working out of the survey progressed that a larger proportion of the orchard
farms were making either very high or very low labor incomes, and that a corre-
spondingly smaller number had labor incomes that were near the avera^xe of
farms of similar size. To study this particular phase of the subiect. Table if wa>
prepared.

Table 11.

Size of Farm.

Under 75 acres . .

|

75 to 120 acres..
|

Over 120 acres . . f

Kiad of Farm.

Orchard
Mixed .

.

Orchard
M'xed .

.

Orchard
Mixed .

.

CO

g

o

12
16
9

86
14

63

Low Labor
Iflcomes.

O (73

7

6
4

30
6

25

^e<

59
37
44
35
43
40

$206
4

71

289
569
54

Average Labor
laeomes.

^ (^

o 3 og
o ci o. rt

^fc ^fe

5 3i*.5

2 22
32 37
4 28.5

15 24

$449
544
859

1,644
1,029

High Labor
Incomes.

-^ '-^ <^

o q ^7? SS S
• ^ o ^ -S c o
o ci

5 41

3M

$2,005 3
5 31.5 965 2
3 34 1,875 1

24 28 2,169 20
4 28.5 3,880 3

23 36 2,351 7

The above table demonstrates that among the mixed farms about equal pro-
portions in all sized groups made small, average and large labor incomes. On
the other hand among the orchard farms most of the farms made either low o,high labor mcomes, a very small number having returns close to the average oflabor incomes for their size. Of the 35 orchard farms. 17. or 49 per cent had
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low labor income, 6, or 17 pej cent., had average labor incomes and 12, or 34

per cent., had high labor incomes. While of the mixed farms there were 37 per

cent, with low, 31.5 per cent, with average and 31.5 per cent, with high labor

incomes. It is of interest also to note that in the small and large size group of

farms, the low labor incomes were much lower and the high labor incomes

much higher among the orchard farms than among the mixed farms of the same

groups. In the medium sized group of farms (75 to 120 acres) this condition

was reversed. Quite as much confidence cannot be put in the adequacy of the

figures of the orchard farms in this group on account of the small number of

farms involved, only 9 in all, as individual characteristics of the farm operator^

play too large a proportionate part in the final returns of a small number of farms,

while in a group of a large number of farms there is a relatively smaller influence

of the personal efiiciency of individuals. Again the orchard farms in this group

(75 to 120 acres) take on more of the character of the mixed farms than do either

of the other groups. This has been pointed out previously in this chapter, where

it was shown that the orchard enterprise was little or no larger on these farms

than on the smaller orchard farms, though their total area was nearly twice as

orreat.

In conclusion, it is again asserted that the extension of the orcharding busi-

ness provides a great opportunity for increasing farm returns in this area which

appears to.be so suitable to this class of farm production, but it will be pointed

out in later chapters, as well as being indicated in this, that development of

orcharding without a proper appreciation and application of orchard skill, will

not in itself create larger farm profits.

CHAPTER IV.

LIVE STOCK AND CROP INFLUENCE.

The ability to grow good crops has always been one of the main standards bv

which a man has been judged a better farmer than his neighbors. The follow-

ing table was prepared to find out just how great is the effe<}t of good crops on

the farmer's returns. The records of the farms were divided on the basis of " crop

index," which is merely the percentage of the average yields of all farm crops for

the district for the year. Thus a farm with a crop index of 110 had 10 per cent,

better yields than the average, while the man whose cro(]3 index was 90 had yields

that were 10 per cent, poorer than average.

Crop Index.

Uoder 81

81-93 ...

94-107 .,

108-120 .

Over 120

No. of

Farms.
Labor

Income.
Labor
Hired.

Crop
Acres

Per Man.

Adjusted
Tillable

Area.

25 $230 .$591 44.3 113
42 725 543 45.4 107
44 789 511 44 105
28 1.556 586 43.8 99
26 1,285 653 42.8 110

Live
Stock
Index.

84

97
89

131
111
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A study of the above table shows that the group of 25 farmers whose crop?

were less than 80 per cent, of average made a wage of $230 for their year's work.

The next group of 42 men whose crop average was between 81 and 93 per cent, of

the average made $725 for their year's work. Thus we have an almost steady

climb in the farmer's labor income with the increase in crop yields. Better

crops, more money. The exception is the case of those men whose crop yields

were between 108 and 120. This group of men had exceptionally high quality

live stock as evidenced by the live stock index of 131, consequently they made even

more money than those men who were growing still better crops but with poorer

live stock.

Thus it is ai^parent that most farmers can appreciably increase their incomes

by paying more attention to the raising of crops by more careful seed selection, by

more and better cultivation and by drainage where needed.

Having seen the effect of growing better crops on the farmer's year's wages,

what about the effect of the quality of the live stock on the same returns? The
following table was worked out from the information in the records to find out

just how great an effect this factor has. The records were divided on the basis of

returns per unit of live stock.

EFFECT OF GOOD LIVE STOCK ON LABOE INCOME.

Returns per Unit of

Live Stock.

Below $74
$74-$85 .

$85-$97 .

$97-$109
Over $109

No. of
Actual
Labor
Income.

Feed per
Receipts

per • Feed
Farms. L.S.U. Animal.

Unit.

Bought

53 $143 80 57 131
29 615 80 80 143
29 1.326 87 91 138
19 1,332 87 104 134
35 1,679 108 147 458

Crop
Index.

93
95
104
112

104

A study of the above table shows a steady rise in the amount of the labor income

with the increase in quality of the live stock, from $143 on those farms where the

stock returned less than $74 per unit to $1,679 where the stock returned over

$109 per unit. Live stock is the market through which the mixed farmer, the

stock farmer or the dairy farmer sells the greater portion of his crops. If then,

the quality of his stock is higher than average, he receives better prices fgr his

produce, but if his stock ranks low in quality the prices he receives for his grain,

bay, silage and roots will be correspondingly low, showing the futility of growing

large crop? to market through poor stock.

But how can a man increase the quality of his stock? There are two ways

in which it has been and is being done—by selling out the poorer and purchasing

better, and by use of better herd sires. The former method is generally impractic-

able and the latter, while it is slower has proven to be a very sure method. The
following table was prepared to show the effect of the continued use of pure-bred

sires in Durham County dairy herds.
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Farm with No. of Farms^
Receipts per
Cow Milk
Products

Feed per Cow Profit over
Feed

Grade Sire 11

8

13

$128
149
171

$104
97
111

24

Pure-Bred less thao 10 years
Pure-Bred 10 years or more

52
60

A study of the above table shows a group of 11 farmers using grade sire^.

These men were able to sell an average of $128 worth of milk or milk products per

•jow by feeding $10-1 worth of feed^ leaving a margin of $24 profit over cost of feed.

The next group of men had been using a pure-bred bull for less than ten year?.

The cows on these farms returned an average of $149 worth of milk or milk pro-

ducts for $97 worth of feed, leaving a profit of $52 over feed, which was mor<^

than twice the profit than the first group with less feed. While the third group,

which had been using pure-bred bull for over ten years, were able to sell $171

worth of milk or milk products per cow for $111 worth of feed, leaving a profit

over feed of $60, exactly 2^ times as great as that of the group that had always

used grade sires. From the above it is quite apparent that no matter whether a

man has a grade herd or a pure-bred herd of high order he cannot be too careful

in the selection of a sire to head his herd.

It has been shown that both the growing of better crops and the keeping and

breeding of better live stock have an influence in increasing the farmer's returns

The following table was prepared to compare and contrast these two factors, each

of which make for greater profits

:

Comparative Effects of Good Crops axd Good Stock on Farm Profits.

Farms with

Poor Crops I

Average Crops j

Good Crops
j

Poor Live Stock

Number ofFarms, 34
Labor Income, $27
Number of Farms, 32
Labor Income, $332
Number of Farms, 9

Labor Income, $744

Average Live Stock

Number of Farms, 12
Labor .Income, $824
Number of Farms, 14

Labor Income, $1 , 568
Number of Farms, 15

Labor Income. $1 , 416

Good Live Stock

Number of Farms, 12

Labor Income, $1,254
Number of Farms, 13

Labor lacome, $1,676
Number of Farms, 24

Labor Income, $1,729

An analysis of the above table goes still further than the former tables t<

prove the futility of growing good crops to market through the medium of poor

iive stock. Consider first the group of 34 farms on which, for one reason or

another, the crops were poor during 1919. On these farms the quality of th(^

iive stock was poor. These farms returned to their operators an average wag^

of $27 for their year's work. Contrasting this group with the group of 9 whose

crops were good but who also had poor stock to consume them, it is seen that thes*-

farms returned to their operators an average wage of $744 for their year's work

—

an increase of $717 due to better crops. Next, contrasting the poor crops—poc
live stock group with the group of 12 farmers, who also had poor crops but whosf

stock was above average in qualit}', the labor income jumps from $27 to $1,254.

an increase of $1,227 due to higher quality of live stock, almost twice the increa^*-

of $717 due to better crops.
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Thus throughout the tabulation we find increases of $455, $592 and $717

which can be credited to the growing of better crops, and of $985, $1,237 and

$1,344 which can be credited to the keeping and breeding of better live stock, alJ

about twice the increases due to growing of better crops.

Thus it can be safely stated that the greatest single factor making for success-

ful live stock farming, either beef or dairy or mixed, is a higher quality of live

stock which can best be acquired through the consistent use of better pure-bred

sires.

CHAPTER V.

ORCHARDS OX DAIRY AND MIXED FARMS.

The 165 farms were found to divide into 3 groups according to the type of

farming followed: those tending towards dairying with orchard farms and tht

remainder which were neither beef nor dairy but which may be called mixed farms.

These groups do not lie in solid blocks of country but are made up of scattered

farms grouped as mentioned above, according to type of farm business conducted.

The following tables were prepared to show what was done on those farm>

during the farm year May 1st, 1919, to April 30th, 1920, and possible ways oi

increasing the revenue on many of the Durham County farm> :

—

Tacle a.

Size

Under 90 Acres

91-150 Acres .

.

Over 150 Acres

Acres in Orchard

Type
No. of

Farms
Average

Size

Tia,bor

locome

$622

Total
Capital

Bearing
Non-

Bearing

Mixed 7 86 2.6 1.6 $12,893
Dairy 9 76 3.4 1.5 568 13,949
Beef 18 68 2.2 3.9 620 11,144
Mixed 17 111 3.7 3.6 932 15,696
Dairy 15 117 5,4 2.3 1,402 18,464
Beef 63 114 4.3 2.2 736 15.381
Mixed 4 178 6.4 4.8 2,074- 23,760
Dairy 9 183 6.8 4.8 2,090 24.479
Beef 23 211 5.6 5.4 733 23,325

Capita;

in Rea]
EstaU

$9,35/
8,739
7,92i

11.15S
12.267
11,033
18,125
17,58£
17,427

From the above table it is seen that in so far as those who were farming smaF
acreages were concerned, there was very little advantage to any particular ty|3e.

The average man of each group had about the same amount of money left for hit

year's work after paying running expenses and allowing for interest on investmeni

and depreciation on buildings and machinery. On the medium-sized farms thf

advantage was to the dairy farmers who made $500 more than the mixed and $70C

more than the beef farmers. While on the large farms the dairymen and the

mixed farmers made about equal labor incomes an(] were both vrry much highei

rnan the beef farmers.

The reasons for these differences are shown up in the following tables which

were prepared to find out from what source fhe different groups obtained theii

revenue and to show the distribution of running expenses.
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Table B.

Sources of Revenue.

Size

Under 90 Acres

91-150 Acres .

.

Over 150 Acres

Type •No. of
• Farms

Gross
Receipts

Mixed 7 $2,560
Daicy 9 3,342
Beef 18 2,059
Mixed 17 3,084
Dairy 15 4,265
Beef 63 2.893
Mixed 4 5,174
Daily 9 6,031
Beef 22 4.005

Net Returns Live Stock

Milk

$ 608
1,801

104
344

2,120
174
611

2,605
238

Other Live
Stock

Returns

$1,294
830

1,268
1.695
1,127
1,637
2,300
1,859
2,153

Crop Sales

Other
Orchard Crops

$339 $ 166
265 234
223 368
169 661
192 525
140 719
750 1,167
492 760
211 983

Mis
cellan-

eous

$158
212
96

215
301
223
346
315
420

Sources of Expense.

Size Type No. of

P^arms
Total

Expenses
Tiabor

Hired
Feed
Bought

Other
Expenses

Under 90 Acres <

91-150 Acres <

Mixed
Dairy
Beef
Mixed
Dairy
Beef
Mixed
Dairy
Beef

7

9
18
17
15

63
4

9

22

$1,100
1,728

631

1,070
1,625
1,114
1,584
2.293
1,699

$519
505
188
430
650
491
831

1,142
885

$222
616
100
156
423
146
117
389
113

$359
607
343
484

552

I
r

Over 150 Acres <

477
636
762
701

A study of the above two tables goes to show that while on the smaller farms

the mixed and dairy farmers handled more money than the beef men, the extra

amoimt was offset by extra running expenses; higher labor and feed costs, they

endeavored to concentrate more business on the small farms than the size would

w^arrant. It cost them just as much to run their farms as it did the men on the

medium-sized farms. They could not get along without the extra help nor could

they feed the stock they were keeping on these small places without supplementing

what they could grow with large quantities of purchased feeds. Their business

lacked balance, hence they did not balance out ahead of the heef men, who carried

on a one-man business on a one-man sized farm. Thus the mixed farmers on the

medium sized farms were able to increase their volume of business by over $500

9vithout increasing their running expenses and after allowing increased interest

charges on higher capitalization, a net average wage of $932 was left for their

yearns work; an increase of $310 over the small farms. The dairymen were able

to increase their volume of business by over $900 while actually reducing their

running expenses. Owing to the larger size of their farms they were able to grow

much higher proportion of their feed and cut their feed bill by $200, which

accounted for the reduced running expenses, hence a net gain in labor income of

over $800. The beef men on the medium sized farms handled $800 more money

than those on the small farms, but it was at an extra expense of $500, most of

which was due to increase in labor costs, hence their net gain was onlv $116.
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i

On the large farms in so far as ]iet returns were concerned^ the mixed and

the dairy farmers did about equally well, each increasing their volume of business

by over $1,800 at a corresponding increase in running expenses, of about $600,

leaving a net return of almost $2,100. The beef men on the large farms had about

$1,100 greater volume of business than those on the medium sized farms, but this

was offset by increased expenses incidental to the operation of a large farm and

interest on the extra investment.

Tlie year 1919 was not a particularly good one for the farmers who were

specializing in steer feeding or grazing on account of market conditions, hence it is

not altogether fair to them to draw conclusions from the results of one year's busi-

ness. It is, however, noticeable that the returns which these men realized from
their orchards were not in keeping with the size in comparison with those on the

dairy and mixed farms. In the portion of this report devoted to cost of production

of apples it will be seen that it was those men who gave their orchards the extra

attention who were fortunate in obtaining at least a fair crop in the poor season of

1919. It is fair then to assume that had the men devoted more of the labor at

their disposal on their orchards, the probability is that the returns would have

been greater and this would have resulted in increased labor incomes.

CHAPTER VI.

COST OF PRODUCTION OF APPLES.

During the past few years a great deal of attention has been given to the cost

of production of all farm products. The Farm Management Survey of parts of

Northumberland and Durham Counties offered the opportunity to determine the

cost of placing a barrel of apples on the market.

For this purpose the records of those farms which were predominantly apple

farms were used, i.e., apple growing was their chief business. The costs of pro-

duction therefore were made up on each farm, of the following items: Running
expenses (including labor, repairs, feed and seeds bought, taxes, etc.). Deprecia-

tion on buildings and machinery. Interest on investment at 7 per cent, and $700

for the farmer's own work. From the total of these was deducted the revenue re-

ceived from all other sources as sales of other cash crops as canning crops, grain

or potatoes. The remainder was the net cost of production of the crop. The
effect of these side-lines was in many instances to reduce the cost of production

accordingly, as they were profitable enterprises in themselves.

The following table explains the above method as actually applied on an in-

dividual farm:

Current Expenses $3,083 Acres bearing 30
Depreciation — Buildings and Acres non-bearing
macbinery 238 No. barrels apples 775

7 per cent, interest on capital.. 2,369 No. barrels apples per acre.... 26
Operator's wages 700 Cost per barrel $4.98

Cost per acre $129
Total Expenses $6,390

Gross receipts $5,225
Apple receipts 2,695

Revenue from other sources . . $2,530

Net cost of apples $3,860

775 barrels cost $3,860 30 acres cost $3,860
1 barrel cost $4.98 1 acre cost $129
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By the above method it was found that on those farms studied that for the

year 1919, the average cost of production of apples in Northumberland and Durham
County apple districts was $4.17 per barrel, and the average cost of handling an

acre of bearing orchard for that year $138. While the average selling price was

$3.63 a barrel, a net average loss of 54 cents per barrel.

As was to be expected there was a wide variation in costs per barrel and per

acre, the variation being all the way from $2.35 to $10.66 per barrel and from $98

to $206 per acre. The following table was prepared to show the effect of yield of

apples per acre on cost of production.

Table A.

Effect of Yield of Apples Per Acre—on Cost Per Barrel.

Barrels per Acre

Under 20
20-40 ...

Over 40..

No. of

Farms

9
11

Cost per
Barrel

$6 48

5 36
3 76

Labor
Income

$193
328

1,406

Bearing
Acres in

Orchard

33
21
21

Size of

Fai'm

100
88

128

Labof
Hired

$759
864

1,432

Total Acres Bearing
Total Barrels

657 Average numbei' Barrels per Acre. 34
2'i , 240 Average Cost per Ba irel $4 . 17

From the results of the above table the effect of an increased yield per acre of

apples on the cost of production is quite apparent. For the group of farms on which

the yield was less than 20 barrels per acre the cost was $6.48 per barrel. On the

groups which returned between 20 and 40 barrels per acre the cost per barrel

dropped to $5.86, and the farmer's wages increased from $193 to $328. While on

those farms where the yield w^as over 40 barrels per acre, the cost per barrel dropped

still further to $3.76 per barrel, and the farmer's wages increased to $1,406. Thus

it is seen that the yield of apples per acre is a very potent factor in reducing the

cost of production.

But how to increase the yield per acre ! It w^ill be noticed that the group

of seven whose yield was less than 20 barrels per acre on 100 acre farms with an

average of 33 acres in orchard, spent on the average $759 for labor; while the next

group of men with 88 acre farms and 21 acres in orchard, spent $864 for labor, or

$105 more than the preceding group with 12 acres less land, and which on the

former group is all set out in bearing orchard. A\Tiile the third group of men with

128 acre farms and the same acreage of orchard as the preceding group, and whose

yield of apples per acre was over 40 barrels, spent an average of $1,432 for labor,

almost $600 more than the preceding group. The increase in wages paid is more

than the 40 acres increase in size of farm area would warrant, hence it would appear

that the greater portion of it must have been spent on the orchards, and that the

orchards responded even in 1919, which was a very poor season for apples.

The following table shows the loss or gain on the apple business on the 27

farms which were used in computing the -cost of production per barrel, dividing

the farms on the basis of cost of production.



23

Cost per Barrel

Under $3.00
$3.00—$4.00
$4.00—$5.00
$5.00—$6.00
$6.00—$7.00
$7.00—$8.00
Over $8.00..

No. of

Farms
Average

Size

Acres
Bearing
Orchard

Average
Cost

Barrels
Apples

Barrels
per
Acre

Percent.
of

Total

4 83 16.5 $2 65 2,717 69.5 12.2
7 118 29.8 3 37 10,585 45.0 47.6
3 77 20.6 4 92 1,748 29.6 7.9
6 110 22.3 5 13 3,986 37.5 17.9
2 110 9.5 6 46 800 41.5 3.6
2 85 21.5 7 65 1,077 25.5 4.8
3 157 41.0 9 87 1,327 9.9 6.0

Cumulative
Per cent,

of Barrels

12.2
59.8
67.7
85.6
89.2
94.0
100.0

Cost per Barrel
Total
Barrels

2,717
10,585
1,748
3,986

800

1,077
1,000

327

Total
Cost

Total
Selling

Price

Total
Profit

Total
Loss

Under $3.00 , .$7,284

30,177
8,623

20,737
5,210
8,300
8.944
3.402

$11,327
33.147
5,273
15,418
1,945
7,388
4,803
1,455

$4,043
2,970$3.00—.$4.00

$4.00—$5.00 $3,350
$5.00 $6.00 5,819
$6.00-$7.00
$7.00—$8.00

3,265
912

$8.00—$9.00 4,141
Over $9.00 1,947

Totals 22.240 $922,677 $80,756 $7,013 $18,934

Net Loss on 22,240 Barrels.. $11,921 00
Per Barrel 54

Average price receiv^ed. .

Average Cost per Barrel,
53 63
4 17

It will be seen that approximately 60 per cent, of the apples were produced at a

cost which was less than the selling price, hut that this 60 per cent, of total produc-

tion was produced on 11 of the 27 farms, which is 40 per cent, of the total number.

Which also goes tp bear out the fact that it is increased yields of apples that make

for reduced cost of production and greater profits. When conjoined with the

former table it is plain that those men who are giving their orchards the greater

care and attention are able to produce apples at a cost that enables them to sell

at a profit.
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Introduction.

Certain information regarding a crop such as sweet clover can be obtained

through careful investigational work at Government institutions and certain other

information can be secured more satisfactorily from the practical experiences of the

growers themselves. The testing of species and varieties, the isolation and purifi-

cation of improved strains, the creation of new varieties through hybridization, the

study of the influence of scarifying the seed, the manufacture and distribution of

the proper bacterial culture for inoculating the seed, the chemical composition of

the plants, etc., represent lines of investigation peculiarly suited to Experiment

Station work. The adaptability of the crops to all kinds and conditions of soils,

the most suitable dates and methods of seeding under different systems of farming,

the value of lime applications on different farms, the influence of hard seeds in

producing unexpected plants in the future crops of a rotation, etc., are factors

which must be determined largely by the growers located in different parts of the

country.

The object of this bulletin is to give information regarding the results of

experiments with sweet clover conducted at the Ontario Agricultural College, and

to refer briefly to experimental work carried on with this crop at various agricul-

tural colleges and experiment stations in the other provinces of Canada, in the

United States, and in Great Britain. An additional object is to present a summary
of the answers to a questionnaire sent by the writer to various farmers who are

growing sweet clover in Ontario, and also to furnish concise reports on the value of

sweet clover as a fann crop in the various counties as furnished by the agricultural

representatives.

The history of sweet clover goes back for fully two thousand years. In the

region of the Mediterranean it has been used for many generations as a honey
plant and as a green manure. It is now distributed throughout the various civilized

countries of the world. Although it was introduced from Europe into the United
States in 1738, it received but little attention until the last twenty-five or thirty

years. In Ontario, small lots of seed were obtained and crops were grown in the

experimental plots at the Ontario Agricultural College in each of the years, from
1876 to 1880, but no definite experimental work was started until twelve years later.

Sweet clover is now used as a field crop by many farmers in some parts of the
province.



Sweet clover is a deep-rooted, leguminous plant. The young plants resemble

closely those of alfalfa, but are easily distinguished from the latter by the bitter

taste of their foliage. All varieties of sweet clover are either annuals or biennials,

while those of alfalfa are perennial. Unlike alfalfa, the flowers of sweet clover

are produced in long loose racemes, and the seeds are borne singly in pods.

As is the case with all legumes, bacteria have the power of penetrating the young

roots of sweet clover, thus forming nodules and fixing the free nitrogen of the

atmosphere so that the plant can use as food this exceedingly important element.

Species of Sweet Clover.

There are about twenty species of sweet clover found throughout the world,

and most of them are native of Europe and Western Asia. The following eight

species have been used iu' connection with the experimental and plant breeding

work in the Field Husbandry Department of the Ontario Agricultural College,

several of them being sown for the first time in 1915

:

Melilotus alia: This is a biennial plant with erect, branching ascending

stem? not very thickly supplied with leaves. By autumn of the first year the plant

is usually from 18 to 30 inches tall, and the tap root twenty inches or more in

length, with the crown of the root frequently an inch in diameter and supplied

with resting buds. In the second year the plant usually grows to a height of from

5 to 10 feet, producing long loose racemes which bear white flowers and ripened

seeds which are formed singly in pods, after which the plant dies.

Melilotus alba var. annua: The stems, leaves, flowers, pods and seeds are

similar to those of Melilotus alba, but being an annual plant it grows, blooms,

ripens seed, and dies in the one season. The plant reaches a height of from 3 to 5

feet and the roots are smaller and more woody than those of the biennial, and do

not form crown buds in the autumn.

Melilotus officinalis : The plant is a biennial, somewhat spreading and rathei

smaller in growth, with finer stems and roots and more deeply notched leaves than

the white-flowering biennial species. In the second year the plant usually grows
from 4 to 5 feet in height, producing j^ellow flowers which appear from one to

two weeks earlier than those of the Melilotus alba.

Melilotus dentata: The plant differs from Melilotus alba by having light

yellowish flowers, sharp, very incisely dentate stipules, and the flowers in looser

lacemes.

Melilotus suaveolens: This spreading biennial plant has yellow flowers, but it

is more nearly related to Melilotus alba than to Melilotus officinalis on account of

its usually having 3 or 4 ovules while 6 or 8 are common in the latter.

Melilotus indicu: This is a small, low growing, erect, early, yellow-flowering

annual plant, and having seeds with a rough surface while those of the other yellow

species are smooth.

Melilotus segetalis: This small, sparsely-leaved yellow-flowered annual is up-

right and rather bushy in growth. It is less spreading than Melilotus indica and

is easily distinguished from that species by the definite parallel transverse reticula-

tion of the pods.

Melilotus major: This purple sweet clover was grown at the Ontario Agricul-

tural College in 1877.

Three species of sweet clover are found growing wild along the roadsides in

different parts of Ontario, viz., the white flowering biennial (Melilotus alba), the

yellow-flowering biennial (Melilotus officinalis), and the yellow-flowering annual



(Melilotus indica). The white-flowering biennial sweet clover is most common

on the uncultivated lands of Ontario, and is the one which is used more than any

other as a farm crop. When the term ^' sweet clover " is used it is the white-

flowering biennial variety which is usually meant. The yellow-flowering biennial

sweet clover is used in cultivation to a limited extent in some parts of Ontario,

The yellow-flowering annual variety is looked upon as a troublesome weed and

is never sown intentionally as a farm crop in this province. The annual white-

flowerino- sweet clover comes from the southern states, and is only being brought
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(Melilotus alda).
A seed plant of the common variety of

A seed plant of the commofi variety of yellow-flowering biennial Sweet Clover,

white-flowering biennial Sweet Clover.

into cultivation at the present time. Only a feAv plants have been grown by each

of a very few individuals in Ontario. Some of the other species referred to in

this bulletin may prove of service for the plant breeder in originating new and
better varieties, but they will not likely become prominent in general cultivation.

Some Ixtekestixg Quotations from Answers to Inquiries sent to the
Agricultural Eepresentatives of Ontario.

With only one exception, agricultural representatives are located in all of

the counties and the districts of Ontario. On September 15th a letter was sent

to each of these representatives containing the following paragraph : " Will you
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kindly state in a concise form the agricultural value of sweet clover in your county,

referring to the crop for hay, pasture, seed, silage, green manure; soils, sources of

seed, varieties, quantities of seed per acre, time of seeding; methods of cutting for

hay and for seed, method of curing, method of threshing and of preparing the seed

for market, etc."

The following gives quotations from the replies received which furnish in-

teresting and important information from the viewpoints of the agricultural

representatives in regard to the present use of sweet clover as a farm crop in the

various counties, and including points of value concerning this crop. In selecting

these quotations particular attention has been given to brevity and to the avoid-

ance of unnecessary repetitions.

Algo:ha: "Sweet clover is grown only to a limited extent in this district."—J. M.
Macintosh,

BRA^-T: "Sweet clover is not grown on a large scale in the county as yet, but is

being used more and more each year.

Visiting farmers examining Sweet Clover plots at the Ontario Agricultural College.

"It seems to be an excellent crop for pasture. I know of forty acres of the
poorest sandy land in the county which was sown with sweet clover two years ago and
it provided a wonderful pasture for a large number of steers during the season. It
claimed the attention of everyone passing owing to its rapid growth and ability to
provide pasture."—R. Schuyler.

Bruce: "Sweet clover is very well thought of in Bruce county. It has been used
for hay, pasture, seed, green manure, etc. We have one or two farmers whose whole
hay crop consists of sweet clover this year. This has been done after several years
trial. It gives splendid yields of hay on all kinds of soil and, while it is a little difficult
to cure, the stock will eat it readily.

"The same aptplies to the crop when used for pasture. A very few acres of this
will give just as good results as three or four times as much of the ordinary pasture.
Some of the best fields of wheat that have been grown in this county have been grown
after pasturing the field until the end of July and then prepared for fall wheat.

"A number of kinds of seed have been used throughout the county, but in most
cases at the present time the white is preferred.

"In some cases fields have been pastured until the middle of June, depending on
the season, then the cattle taken off and the second crop saved for seed."—N. C. McKay.

Dufferin: "This year is the first that any quantity of the seed has been sown.
"As far as we can learn the crop has been grown almost entirely for seed pur-

poses. A few have endeavored to make hay out of the crop, but I do not think they
Tiave been very much impressed with the result."—H. A. Dorrance.

DuxDAs: "It is for seed production that farmers of this part of the country grow
sweet clover most extensively.

"For seed it is allowed to ripen and then cut -with a grain binder. The sheaves
are then stooked and allowed to dry in the field. There are at least three clover hullers



in the county, and sweet clover is threshed with these clover hullers. The Birdsall

and the Victor are used.

"Many farmers have still a great deal of mistrust about sweet clover, considering
it more or less a weed."—W. C. Caldwell.

Elgin: "Sweet clover has not been grown extensively until the last year or so and
only then for hay, pasture and small lots for seed."—C. W. Buchanan.

Essex: ''Sweet clover is becoming very popular with growers in this county
chiefly as a crop for pasture. For hay, sweet clover has not been very satisfactory,

owing to the fact that it is very hard to cure. I have seen^ however, some sweet
clover hay that was of excellent quality when cut a considerable time before blossom-
ing and when it received good weather for curing. However, as a hay crop it cannot
be recommended for our conditions.

"As a pasture it is excellent. I doubt very much if there is a crop grown in the
county that gives more pasture per acre and will stand as much abuse in the way of

late fall pasturing. I consider it the equal of alfalfa for pasturing hogs and cattle

and there is no trouble in getting live stock to eat it when once they have become
accustomed to the taste.

"A number of fields have been noticed where fall wheat has been increased in

yield about 15 bushels per acre on sod that had previously been pastured during the
summer.

"For orchards it is exceptionally good as a green manuring crop.

"The heavy 'seeding of say about 20 pounds iper acre seems to give the most satis-

factory results although good cuts have been obtained from a seeding of 10 pounds."

—

J. W. Noble.

Frontenac: "There is scarcely any of this crop grown for feed in this county.

This plant has been a weed along roadsides and vacant lots, and after looking upon
it as a weed, farmers have been slow to grow it. I am confident that the crop will be
more largely grown in the near future."—A. W. Sirett.

Gkenville: "Sweet clover growing in this county is just getting nicely started.

On nine acres grown at the Kemptville Agricultural School, twenty-six head of cattle

were pastured from June 25th to July i2'5th. It was then left for seed which they are
threshing at the present time. It seems to be turning out very well.

"Mr. John Reilley, Spencerville, put six acres of this clover in his silo in July.

The six acres made ten feet of silage in a sixteen-foot silo. When I visited this farm
a few days ago the silage smelled very nice, something like buckwheat blossoms, and
the cattle ate it quite readily."

—
"W. M. Croskery.

Grey: "Sweet clover has assumed a prominence unequalled by any other legume in

Grey county. It is grown now by almost every farmer to a greater or less extent. Some
have seeded down as much as forty acres, while others more doubtful have sown only

about seven acres. As a money-maker, it has surpassed, when grown for seed, any
other crop sown in Grey county. Many mortgages have been paid off and hundreds
of farmers have been iplaced in good financial circumstances because of the bountiful
crops of seed.

"It is cut with the ordinary binder. Pans or sacks are fastened beneath the canvas
and about the knotter to catch any seed which falls during the harvesting. This is

collected from the pans every round of the binder and bagged when it is taken to the
huller or stored in the granary till the huller comes around.

"Many farmers have pastured the crop until the middle of June and then allowed
it to go to seed. All stock seem to relish it once the taste is acquired. Beef breeders
and flock masters are loud in its praise. Milking cows are very partial to it as its

rapid growth, succulence and recuperative powers are strong points in its favor.
"The soil here seems specially adapted to sweet clover. It is of a sandy clay

loam on top of a rather porous, gravelly subsoil. A large percentage of the county is

covered with limestone. The northern and central districts are well drained naturally,
consequently, surplus water will not drown the crops.

"There are three varieties of sweet clover grown: Melilotus alba, Melilotus
officinalis, and Albotrea. The first is most extensively grown as it yields considerably
larger quantities of seed and forage. When the crop is more largely grown for hay,
the other varieties may be given preference."—T. Stewart Cooper.

Halton: "I might say that I do not know of a single grower of sweet clover in
this county, as this is an alfalfa district."—R, R. Fleming.

Hastings: "Sweet clover as a crop is gaining ground very fast, particularly for
hay, pasture and seed. I do not know of anyone trying it out for silage or green
manure. It flourishes here on almost every kind of soil, but seems particularly bene-
ficial to the sandy and gravelly soils.



"It is as a pasture crop that the sweet clover is grown most extensively. During
the past summer quite a number of farmers would have been very short of pasture
had it not been for sweet clover."—A. D. Mcintosh.

Huron: "Sweet clover has been gaining in popularity very rapidly of late years
and an exceptionally heavy acreage was seeded the past spring.

"Our farmers' experience with it for hay has been very favorable the past two
years. This all depends on the season. On reasonably good land we are always sure
of a crop. All we want is favorable weather in June. Either horses or cattle are very
fond of well-cured sweet clover hay.

"Those using it for pasture are very enthusiastic. Milking cows hold up well on
it. It seems to pasture about 50 per cent, to 100 per cent, more stock than timothy
or natural grasses.

"The largest returns here have been from the seed game. One man sold around
$10,000.00 worth last year. Yields run from 5 to 10 bushels per acre with more in

extreme cases.

"Both white and yellow blossomed sweet clovers are largely grown. The yellow
makes more impression on the farmers as a hay proposition, being somewhat finer.

The white is favored as a pasture crop.

"Our people thresh entirely with the regular grain thresher and hull later with
the grain grinder running fairly open."—S. B. Stothers.

Kenora: "There is no sweet clover grown in this district."—M. F. Cook.

Kent: "This plant has not been grown very extensively in the county of Kent.
I think it was first used about three years ago in a small way. The acreage has been
steadily increasing since that time. Once the stock get used to it, they eat it quite
readily. As regards pasture, it has been found to be very satisfactory. This is due
to the fact that it keeps green throughout the summer w^hen other pasture is quite
bare, and it also pastures more head per acre than any other pasture."—J. L.

Dougherty.

Lambton: "The sweet clover industry in this county has been chiefly for seed
purposes. In a few cases they have been plowing the clover under and in others
using it for pasture."—W. P. Macdonald.

Lanark: "It is not an established crop in this county, and only within the last

year or two has it been grown at all.

"My own impression of the crop is that it will give more pasture than any other
crop that might be sown. This, and its value as a green manure, with possibilities

for silage, are its chief places of usefulness on the farm."—Fred Forsyth.

Leeds: " To date there has been very little sweet clover grown.
"We have quite a lot of land in this county that should be growing sweet clover

that is almost wasted, yielding very little pasture."—W. H. Smith.

Lennox and Addington: "Sweet clover is principally grown for pasture in Lennox
and Addington, and the farmers here who have had experience with it, recommend it

very highly."—C. C. Main.

Lincoln: "Above the mountain, through Caistor and Gainsboro' townships, sweet
clover is grown somewhat for hay and pasture."—Geo. Wilson.

Manitolxin: "Very little sweet clover has been raised in this district."—I. F.

Metcalf.

Middlesex: "The crop appears of little value for hay, only a few people being

able to cure it. Stock eat it readily and thrive on it when it is fed as hay.

"For pasture we find it one of the best crops. About three times as many cattle

can be pastured per acre on sweet clover as on ordinary blue grass. It stands tramp-
ing w^ell and furnishes good feed when grass pastures are dry and brown.

"There has been much money made from growing seed. Yields of ten to twelve
bushels per acre are quite common and at from $15 '^to $20 per bushel give a good
return from little labor.

"We have had but little experience with silage from sweet clover; one man tried

it and claims he got good success.

"The seeding is done in the fall or in the spring, more preferably fall seeding,

but scarified seed does well in the spring."—R. A. Finn.

MusivvKA AND Parry Sound: "So far this clover has not produced any results

which would be of value to you."—R. S. Beckett.

Norfolk: "We believe that sweet clover will be the salvation of the light sand
and blow sand districts in Norfolk county, and will also be a boon to the average
farmer who uses it. It has been found to be adaptable to almost any type of soil
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which we find in the county, and this varies as you know from very light sand to

very heavy clay in the eastern parts of the two eastern townships, viz.: Woodhouse
and Townsend.

"The white variety of sweet clover I believe will never be very popular as a hay
crop, although it may be used considerably for this purpose. When the yellow variety
becomes better known this I believe will displace the white for this purpose.

"As a pasture crop the white excels the yellow and in fact almost any other
legume. We can cite one case in particular where an eight-acre field of fall wheat was
seeded to white sweet clover in the fall and the owner stated that when the wheat
was cut, the clover was as high as the wheat in places. This field was then left until

about the first of September when the clover was again knee high, and at this time
the entire farm herd on one hundred acres, were turned in and pastured during the
entire fall, during which time it provided most excellent pasture. With the excessive
pasturing done by the stock in the fall there remained only stubs of the plants by
the end of October but the following spring it was found that the clover had survived
the winter well and provided good pasture for a considerable time."—E. F. Neff.

NoBTHUMBERLAND : "The growiug of sweet clover in this county has developed to

the position of some considerable importance during the past six or seven years.

It has been grown chiefly on the. poorer grades of soil. This for the principal reason
that owners of such soils were having considerable difficulty in finding crops which
could be grown.

"When grown for seed two methods have been practised: (1) By allowing the
first crop to mature as seed; and (2) by cutting the first crop for hay and the second
crop for seed. When the first crop was kept for hay, there were a number of disap-

pointments in obtaining a crop of seed. This usually resulted from allowing the first

crop to become too advanced before cutting for hay or by cutting the crop too close

to the ground. In both cases the crop is very apt to fail to produce any new growth
and the roots simply perish.

"As a pasture crop sweet clover has given good satisfaction, producing a very
large amount of pasture which seems to give good returns either for the production
of milk or the making of beef. In my own observation, while there seems to be very
little difficulty in getting cattle to feed on this crop, I cannot say that they are par-
ticularly fond of it and will usually clean up all grass around the edges or that
which is mixed in with the sweet clover very much sooner than the sweet clover
Itself.

"I have not the slightest doubt but that sweet clover used as a green manuring
crop has exceptional value. I have noticed that poor, run-out soils on which sweet
clover has been grown and harvested show a marked increase in fertility. This is

due, no doubt, to the addition of nitrogen as a result of the activity of bacteria in-

festing the roots.

"I have had many inquiries as to the possibility of getting a stand of sweet clover
on sandy soils that were partly grassed over. My experience has been that it is very
difficult to obtain a satisfactory stand under such conditions."—H. Sirett.

Ontario: "Sweet clover in Ontario county is coming to be used quite extensively
for pasture, seed, hay and green manuring purposes. So far I have no knowledge of
it having been used for silage. I have yet to meet the man who regrets introducing
it on his farm. I do not mean by that, that I would recommend it unreservedly, but
I do believe there is undoubtedly a place for it in Ontario agriculture.

"As a pasture, there appears to be no other crop that will come on as early in
the snring, or withstand dry weather quite so well as sweet clover. Where it is

grown for seed it can be pastured with benefit for practically a month in the spring,
thus giving any permanent pasture a chance to get started before turning the stock
on. Tc: get best results, it apparently must be pastured early and fairly close to
prevent a woody growth. It seems to be relished by cattle, hogs and sheep. I have
had no exDerience with it as a pasture for horses.

"If sweet clover for hay becomes coarse or woody before being cut it is well to
run it through a straw cutter and cut short before feeding. The cut feed may be
dampened twelve to twenty-four hours in advance of feeding, with good results. I

observed a carload of beef steers that were thriving and gaining very satisfactorily on
cut and dampened sweet clover hay and straw and turnips.

"It is especially adapted to light and comparatively poor soil. We have secured
an average yield of about one to one and one-quarter tons per acre on a light sandy
field that had been sown annually to fall rye for a great number of years. The soil,

therefore, was in extremely poor condition and would not have produced any other
crop satisfactorily. No manure has been added to these fields but there seems to be
a marked improvement in the condition of the soil.
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"The common white blossomed variety is grown almost exclusively in this county.
We have practised sowing the seed in the spring with a nurse crop using about fifteen

to eighteen pounds per acre, and I would recommend the scarified seed. I would not
advise sowing smaller quantities per acre but, with the advent of cheaper seed, would,
rather sow twenty pounds per acre, especially on heavy land. This would be with
a view of preventing too rank growth and also of smothering out weeds which it will
do as well perhaps as any other crop that can be grown.

"I am yet of the opinion that I would grow alfalfa in preference where it can
be depended upon. The yield and quality of the hay is as good or better than sweet
clover, and it can be harvested with greater ease and over a longer period without
great damage.

"The disadvantages of sweet clover are:
(a) For hay it must be cut early at a time when the weather is usually unsettled,

and it may therefore be hard to cure.

(&) In a wet season it makes such rank growth in the nurse crop that it is often
difficult to dry out the butts of the sheaves.

(c) It is inclined to grow rank and woody unless sown thickly.
(d) It sometimes grows so rank and woody that it is difficult to handle for seed.'*

—R. M. Tipper.

Oxford: "Until the past year Oxford county has not been very much interested
in sweet clover, and very little has been grown."—G. R. Green.

Peel: "Sweet clover has spread like prairie fire in this county."—J. A. Carroll.

Peterborough: "In the county of Peterborough this crop has come into promin-
ence during the last three or four years. To date it has been grown chiefly for seed
as it has been found to be one of the best paying crops that the farmers here can
grow, and I would suppose that possibly 75 per cent, of the acreage this year was
left to ripen."—F. C. McRae.

Prescott and Russell: "The farmers grow very little or practically no sweet
clover here."—Ferdinand Larose.

Prince Edward: "Sweet clover has been grown by an increasing number of

farmers in Prince Edward county for the last seven or eight years. Prince Edward
county has a large area of shallow and level soils underlaid with limestone. The pre-

vailing opinion has been that sweet clover will grow where red clover and alfalfa

will not, hence the recent popularity of sweet clover. So far as Prince Edward is

concerned, the farmers owning first-class, clean land that will grow red clover and
alfalfa, do not consider for a minute dealing w^ith sweet clover.

"Alfalfa has been a very successful crop the last year in Prince Edward county,
particularly on farms where they are using the Grimm strain. The enthusiasm for
sweet clover has passed away where they are growing the hardy varieties of alfalfa.

As a matter of fact, the old-time enthusiasm regarding sweet clover seemed to
diminish as the seed came nearer $4.00 and $3.00 per bushel."—A. P. MacVannel.

Rainy River: "As far as I am aware, sweet clover has not been grown in this

district as a fodder crop. The fact that other clovers do exceptionally well possibly
accounts for this."—R. E. Gumming.

Renfrew: "The experience of the farmers in this county with sweet clover has
been very limited."—M. H. Winter.

Simcoe: "Sweet clover is gaining greater popularity in this county every year,
particularly for pasturing and green manure. Of course, last season several men
made small fortunes out of the sale of this seed, ranging from .^3,500 to as high as $9,000
for the season's crop.

"In cutting for hay almost every method has been tried, but the most successful

seems to be to pasture the crop until the last week in May or first week in June and
then allow it to grow for the hay crop, cutting same when partly out in flower. This
keeps the clover from getting too rank and forces it to come in for hay at a hotter
and drier season, which makes it much better for curing."—A. Hutchinson.

Sudbury: "The quantity of sweet clover grown in this district is practically nil."^

—D. J. Robicheau.

Thunder Bay, Port Arthur Section: "There is no sweet clover grown in the dis-

trict."—L. M. Davis.

Thunder Bay, Fort William Section: "Sweet clover is not grown to any extent in

this district."—G. W. Collins.

Timiskaming: "I have nothing of interest to give you in connection with the
growing of sweet clover in this district for the reason that up to the present time
little or none of it has been grown."—W. G. Nixon.
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Victoria: "Those who have used sweet clover for hay rate it very highly as a
feed, stating that they had no difficulty in getting all classes of stock to eat it.

"All who have tried sweet clover for pasture are loud in its praises on account of

the amount of feed produced.
"Sweet clover seed has been a money-making crop, but it looks as if supply has

caught up with demand."—A. A. Knight.

Waterloo: "The acreage of sweet clover in this county has increased very rapidly
during the last couple of years. I would say that one out of every four or five farms
averaged from five to ten acres this year, about half being of the white variety and
the other half yellow. The white variety has more growth, makes better pasture but
often gets just a little too coarse for hay. The sweet clover seems to have a special

value on the lighter soils as it helps build them up and serves as a good green manur-
ing crop."—J. S. Knapp.

Welland: "Sweet clover is not extensively grown as yet in Welland county. The
future I think is promising, as I feel that sweet clover has many valuable and varied
uses."—R. J. Bryden.

Wellington: "Mr. Jno. Heffernan threshed sixty acres of sweet clover this year."
—R. H. Clemens.

Wentworth: "I might say that sweet clover in this county has not been grown
sufficiently to enable us to give any definite information in regard to this crop."—W. G.
Marritt.

York: "During the past few years sweet clover has become very popular in our
county, particularly in North York. It is the most generally grown clover that we
have. Several farmers on one hundred-acre farms have as high as thirty acres of

sweet clover, most of which is grown for seed.

"In most cases the first crop is left for seed, but a few farmers either pasture the
first crop or cut it for hay. This practice is not general, but I believe it will become
general from now on owing to the extra labor it takes to handle the first crop for

seed. The crop as a rule is not popular for hay owing to the difficulty in curing. On
the other hand, it is at present one of the most popular pasture crops we have, par-

ticularly with the dairy farmer.
"I believe it will become fairly popular as silage. Mr. Charles Watson, of Agin-

court, has been using it for three or four years now and likes it very well. Although
he does not consider it quite as good as a corn silage, he has had no difficulty in

curing it and very little difficulty to get the cattle to eat it. I was on his farm in
July and found the cattle on excellent pasture but, at the same time, they were eating
small quantities of sweet clover silage.

"We have it; growing on all kinds of soil, from light sand to very heavy clay, and
find that it will grow on a wider range of soil than any other clover crop.

"The late William Linton, Aurora, Ont., grew the white sweet clover on his farm
back in 1910 and 1911, and was one of the first advocates of the crop. From the farm
of George Gormley, Unionville, a strain of yellow sweet clover, which was called
Albotrea, was sold to Ontario farmers. In comparison with the common yellow sweet
clover, it has a finer stalk, a more leafy growth, and is inclined to be a sort of creep-
ing plant if sown thinly. The Albotrea, although liked better than the ordinary
yellow sweet clover, has not become popular here, but for hay purposes it is probably
easier handled than the white variety. A great deal of the seed in this county, as
well as the seed throughout Ontario, came originally from these two farms, both of
which are located in York county."—J. C. Steckley.

A Summary Report of the Answers to a Questionnaire Sent to Sweet
Clover Growers in Ontario.

On September 7th, 1920, a letter was sent to all the agricultural representa-

tives throughout Ontario asking for certain information regarding sweet clover,

and also for the names and addresses of farmers who had the most extensive

experience in growing this crop on their own farms. On September 15th a letter

was sent to all the public school inspectors of Ontario with a request for them to

furnish the names and addresses of a few sweet clover growers in their respective

districts. A questionnaire was then sent to all the farmers whose names had been
received, asking that they answer the questions as fully as possible, and also in-

clude the names and addresses of other farmers who were growing sweet clover.

As the result of these various sources of information we have obtained the names
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and addresses of about eight hundred sweet clover growers in Ontario. Up to the

present time fully two hundred questionnaires have been filled out and returned.

The list of sweet clover growers represents forty-one counties and those who
returned the questionnaires, thirty-four counties. Arranged in order, the twelve

counties which gave the greatest number of sweet clover growers were : Grey, York,

Perth, Waterloo, Huron, Peterboro, Oxford, Hastings, Bruce, Essex, Victoria, and
Wellington; and those counties which returned the greatest number of question-

naires were : Grey, Oxford, Perth, Huron, York, Simcoe, Victoria, Bruce, Waterloo,
and Wellington.

The replies received show^ the number of years^ experience in growing sweet

clover by farmers as follows: one, 20 years; one, 13 years; one, 11 years; two,

9 years; three, 8 years; eleven, 7 years; twelve, 6 years; twenty-five, 5 years;

Sweet Clover 30 inches high growing on blow sand rich in limestone.

twenty-nine, 4 years; and thirty-eight, 3 years; while over eighty farmers had

from 1 year to 2 years' experience.

Twenty-one farmers gave the exact acreage used annually in each of the last

five years. The average of these results shows that the annual number of acres were

as follows: 1916, 11.8; 1917, 15.0; 1918, 16.3; 1919, 21.8; and 1920, 31.7. Of

the twenty-one farmers here referred to only two had a less acreage in 1920 than

they had in 1916. This shows that the majority reporting who have had at least

five years' experience have considerably increased their acreage from year to year.

According to the average results of the various growers, sweet clover gave

satisfactory returns on gravel, sandy loam, loam, clay loam and clay, there being

a variation of only 3 per cent, in these five classes of soil. Sand was about 10 per

cent, and muck about 25 per cent, less suitable for sweet clover growing than the

other soils here referred to.

Of the farmers who reported on growing sweet clover under special condi-

tions, their preferences are summarized in the following order: 1, hillsides; 2,

hard soil ; 3, shaded places ; and 4, wet land. A number, however, spoke of receiv-

ing better results from sweet clover than from alfalfa on wet soils.
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In the opinion of the sweet clover growers regarding the success in feeding

the crop to different classes of animals, the following gives the summary replies

in order of importance: 1, milch cows; 2, young cattle; 3, sheep; 4, fattening

cattle; 5, work horses; 6, hogs; and 1, roadsters. Only twelve, however, gave their

experience in feeding sweet clover to roadsters, while sixty-five reported the feeding

of sweet clover to milch cows, sixty to work horses, and fifty-four to young cattle.

Sweet clover seems to be the most popular for the production of pasture, of

seed and for plowing under as a green manure. As a hay crop there is a great

difference of opinion as many growers speak of the difficulty of curing it satisfac-

torily. Eegarding the use of sweet clover as a silage crop, there were not enough

replies to make a summary report.

Of the different kinds of sweet clover used, 115 reported using the white blos-

somed biennial, 19 the yellow blossomed biennial, and of the latter species 11

mentioned Albotrea. The majority of farmers preferred either using their own

seed or securing their supplies from their neighbors. The amount of seed sown

per acre varied from 8 to 25 pounds, the average being 14.7 pounds. When the

main object was for seed production from 8 to 12 pounds were usually sown, and

when for hay or pasture from 15 to 20 pounds of seed per acre were used. Of the

102 farmers w^ho replied only 17 reported using as much as 20 pounds per acre,

and only one a greater amount than this.

About 91 per cent, of the farmers sowed in the spring, 7 per cent, in June or

July, and 2 per cent, in October and November. Nearly all growers sowed with

grain as a nurse crop. Some favored sowing in front while about an equal number

favored sowing behind the grain drill. Many, however, recommended a very

shallow covering for their seed and a compactness of the soil.

. When pasture was the chief object, the great majority pastured sweet clover

in the autumn, some recommending light pasturing and about an equal number
favoring heavy or close pasturing even up to the approach of winter. Compara-
tively few disapproved of any pasturing, whatever, in the autumn. For pasturing

in the spring, the average height of sweet clover plants at the time of turning on

the stock was given as 7 inches. Some growers, however, recommended as low

as 4 and others as high as 12 inches. The average of the reports show that good

satisfaction was obtained from pasturing sweet clover in autumn, in spring and
in summer.

When sweet clover was grown for hay production as the main object, the

number who pastured in the previous autumn was practically equal to the number

who did not pasture at all. About 17 per cent, pastured in the spring, previous

to allowing the crop to grow for hay. As a preparation for hajy production, the

practice of pasturing sweet clover in the previous autumn was more popular than

pasturing in the following spring or by allowing the crop to grow without being

pastured in either of the two seasons above mentioned.

Of the farmers who reported sweet clover, with seed production as the main

object, 79 per cent, used the first crop in the season and 21 per cent, obtained

seed from the second crop after using the first cutting for hay. Of those who used

the first crop for seed, 35 per cent, pastured in the autumn, 25 per cent, in the

spring, and 40 per cent, did not pasture in either season. Not only did the greater

number of farmers use the first cutting in the season for seed, but the returns

were reported to be much higher than those obtained from the second cutting.
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When the first crop was used for seed, the majority of farmers were in favor of

allowing the crop to grow without previous pasturing either in the fall or the

spring.

Not many farmers reported having used sweet clover for silage purposes.

One farmer, however, in York County, stated that he had made silage out of the

&st cutting of sweet clover in each of four years and used it as summer feed for

'his dairy herd with good results.

Ten farmers reported plowing under the first crop of sweet clover as a green

manure, seven describing the results as "good '^ and three as " very good.^' Numer-

ous farmers reported beneficial results simply from the infl.uence of the sweet

clover roots in the soil.

l?or hay production^ the great majority favored cutting the sweet clover just

as the flower-pods were about ready to open, some advocating cutting before bloom

and others just as the first blossoms made their appearance. A very few, however,

advocated cutting at a little later stage.

Many growers reported that they found it quite difficult to cure sweet clover

hay satisfactorily. Nearly all permitted the sweet clover to partially dry at first,

after which it was placed in coils, where it was allowed to remain from three days to

two weeks. Several referred to the importance of tedding the green crop and of

coiling the partially dried material at just the right time to retain the leaves.

Under ordinary conditions, sweet clover is ready to cut comparatively early for

hay production, at which time the weather is frequently unfavorable. A few

growers pastured in the spring with the object of delaying the cutting of the crop

for hay until a more satisfactory time. One farmer reported cutting the green

crop with a binder and curing for hay by placing four or five small sheaves in each

stock. A few farmers preferred the yellow-fiowered sweet clover for hay produc-

tion. Although it yielded lighter than the white-flowered variety, it was finer in

the stem and more easily cured into bay.

The evidence of the growers seemed to be that the best time to cut the crop

for seed was when from 50 to 75 per cent, of the seed pods had turned brown.

For seed production, the great majority of the growers reported cutting the crop

with the binder, several mentioning the use of canvas, boxes or pans attached to the

binder to save the seed which became shelled. A number of growers emphasized

the importance of cutting the crop when moist in order to prevent as much loss as

possible from shelling. Sixty-six per cent, of the growers placed the sheaves in

shocks and thirty per cent, recommended leaving the sheaves lying on the high

stubble. Two per cent, recommended curing in bunches and two per cent, in

the swath. Great emphasis was placed on care in hauling the seed crop so as to

avoid the loss of shelled seed. Sixty per cent, recommended hauling the seed crop

on wagons covered with canvas, thirty-one per cent, in tight racks, and nine per

cent, in wagon boxes with close bottoms. The majority of growers stored and

threshed the seed crop in the barn. Four per cent., however, stacked the crop

and sixteen per cent, threshed in the field at the time of harvest.

Sixty-eight growers reported their method of threshing the sweet clover seed

crop. Of this number, 26 used the ordinary grain separator, 9 the clover huller,

26 the grain separator followed by the clover huller, 5 the ordinary grain separator,

followed by the grain chopper, a machine built for the purpose of threshing sweet

clover, and 1 threshed with a grain mill, using the grain blower to hull the seed.

Only eleven farmers made any comment regarding the scarifying of seed.

Three reported advantage from scarifying, three reported no advantage, three pre-
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ferred unhulled seed, one referred to scarifying seed as a myth, and another re-

ferred to it as rot—catchpenny. It is evident that accurate information regarding

the influence of scarifying sweet clover seed must necessarily be obtained from

an experiment station where definite determiniations can be made. For a fuller

report on this subject, the reader is referred to another portion of this bulletin.

Comparatively few farmers reported any experience which they had from the

standpoint of fertilizing materials used with sweet clover. Good results, however,

were reported from the use of farmyard manure by thirteen farmers; from Mixed

Fertilizer, Nitrate of Soda and Slag Meal, each, one farmer; and from Lime, two

farmers. Those farmers deriving no advantage from farmyard manure were

five, from! commercial fertilizers two, and from Lime three.

Of the farmers who reported, 19 per cent, spoke of having serious difficulty

in getting pure sweet clover seed, 7 per cent, in getting the seed to germinate, 30

per cent, in getting the animals to eat the crop at first, and 10 per cent, in eradicat-

ing the sweet clover from the land.

In answer to the question as to whether, in the experience of the individual

growers, sweet clover was as valuable a farm crop as red clover, the majority

answered in the affirmative, dealing more particularly with the ^two crops for

pasture purposes.

In yield of hay per acre, 72 growers reported a range from one to four and
one-half tons, the average yield for the entire number being 2.49, or practically

214 toils per acre per annum.

Eighty-eight farmers reported their average yield of seed per acre, which

showed a range of from 2^/2 ^^ "the lowest to 161/^ as the highest, the average

for the entire number of 88 being 9.98, or practically 10 bushels of seed per acre

per annum.

The forty-three answers to the question asking for an estimate of the average

number of cattle pastured on ten acres varied from 8 to 40. Unfortunately, these

numerous answers cannot be summarized satisfactorily owing to the fact that it is

not known whether, in all cases, the full number of cattle were on the pasture for

the entire season or not. The replies indicated, however, that sweet clover pro-

duced a large amount of pasture throughout the growing season.

As a honey producing plant, sweet clover appeared to be popular with the

growers. Of the 41 who answered this question 21 spoke of the crop as '^ very

good '^ and 20 as " good " for honey production. It is quite probable that this

question was answered rather more from the standpoint of the sweet clover grower

keeping a few colonies of bees or from observing the honey bees working on the

crop than from the standpoint of the expert beekeeper.

Yields of Sweet Clover for Green Fodder and for Hay.

Experiments with sweet clover were started at the Ontario Agricultural Col-

lege in 1891, and various tests have been conducted from time to time up to the

present. The results of some of these have been given in bulletins, reports, news-

paper articles and addresses.

In each of a number of years the white-flowering biennial sweet clover was
grown in an experimental way at the Ontario Agricultural College, and definite

yields of both the green and the cured fodder were 'obtained. In some instances

the sweet clover was sowm alone and in others it was sown with a grain crop. The
following table gives the yields per acre of green fodder and of hay obtained in each

of nine different years.
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Yield per Acre (tons).

Crops.
1892 1895 1897 1899 1900 1904 1916 1917 1919 Average

9 years

Green Fodder

Hay

30.65 9.52

6.88 a. 88

18.00

5.44

15.83

5.05

18.00

4.50

28.30

8.10

17.08

3.28

12.95

3.01

14.21

4.64

18, 2S

4.98

The yields per acre were, on the whole, a little higher than they would have

been had the crop heen cut at the exact time to produce hay of the highest quality

for feeding purposes. In most of the tests the sweet clover had started to bloom,

and in the earlier years of the experiment a considerable amount of bloom had

developed before the crop was cut.

Sweet Clover cut on each of six different dates, allowing one week
between each two dates of cutting.

The percentage of hay produced from the green crop varied in different

years, the lowest being 19.2 in 1916, the highest 40.7 in 1895, and the average 27.2

for the nine-year period.

It will be observed from Bulletin No. 280, on " Alfalfa," written by this

Department, and published in September last, that in experiments extending over

a period of twenty-two years, alfalfa gave an average annual yield per acre of 18.83

tons of green crop and 4.62 tons of hay. It should be understood that the results

from the alfalfa represented three crops and those from the sweet clover one crop

each year.
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Dates of Cutting Sweet Clover for Hay.

In co-operation with our Department of Field Husbandry, Mr. Hugh Clark,

a senior student, conducted experiments in 1917 to determine the best time to cut

sweet clover for hay.

Sweet clover grown in the experimental plots was cut on each of five different

dates. Samples of each of these were analyzed in the Chemical Department at

the College. The results of the experimental work are summarized in Mr. Clark's

thesis as follows:

" If sweet clover hay is to be fed to ruminant animals . which can handle

large quantities of fibre to advantage, the crop may be allowed to grow until the

buds are beginning to form. If it is to be fed to non-ruminants, it should be cut

about ei^ht or ten days before bud formation to obtain the best quality of hay."

The following table shows the composition of sweet clover and the digestibility

of its protein as determined in the. Chemical Department here from samples cut

on sandy soil and also on clay loam at six different stages of maturity :
•

Soils

Date
of

Cutting
Condition when Cut

Height
(inches)

Percentage Composition Digestive

Co-efficient

Water
Protein
(Nx6.25)

Fibre
of the
Protein

June 5
" 11
" 18
" 25

July 7
" 30

Before bud formation
Buds formed

24
28
33
36
44

55

7.26
7.15
6.44
6.99
5.96
7.07

19.19
16.98
14.75
13.63
11.56
11.16

22.07
25.70
26.61
32.15
33.00
33.50

88.1
86.6

Sand
(Calcareous)

First bloom appearing. . .

.

l-3rd in bloom
In fall bloom

84.0
82.7
78.5

Seed filled 77.7

June 5
" 11
" 18
" 25

July 7
" 30

Before bud formation
Buds formed

24
30
36
40
51
60

6.68
7.78
7.39
7.68
6.93
6.47

19.45
16.19
15.00
14.88
14.31
14.63

22.16
24.13
25.36
30.14
33.21
35.41

86.4
83.7

Clay
Loam

First bloom appearing
1-2 in bloom

82.7
83.1

Full bloom (falling)

Seed filled

80.9
81.9

It will be seen from the foregoing table that as the stage of maturity of the

sweet clover advanced, with only one slight exception, there was a decrease in the

percentage of protein and an increase in the amount of fibre. It will also be

observed that there is a general decrease in the digestive co-efficient of the protein

as the dates of cutting advanced. Taking everything into consideration, it seems

evident that the proper time to cut sweet clover for hay is before bloom. At this

time the plant is succulent and tender and contains a large percentage of digestible

nutrients. It is also claimed that the coumarin, which gives the strong odor and

objectionable taste to sweet clover, exists most abundantly in the flowers, and is

not so noticeable if the plants are cut before they reach the blooming stage.

Yields of Different Clovers Per Acre.

In each of five years sweet clover was grown in comparison with Common Eed,

Mammoth Eed, and Alsike varieties of clover, on the experimental plots. Only
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one cutting of each variety was included in each annual crop,

table gives the average yields per acre of the different clovers

:

The following

Yield per Acre

Crops
Green Fodder

(tons)
. Hay
(tons)

Svvpet Clover 22.4]
20.56
17.80
13.88

5.64

Alsike 4.04

Maminoth Red 3.88

Common Red 3.13

In one year the Common Red slightly surpassed the sweet clover in yield of

both green fodder and of hay. In each of the other years, however, the sweet

clover came the highest in productiveness with one exception when the Alsike

surpassed the sweet clover in green crop in one season.

The percentage of hay produced from the green material of each crop was

as follows: Sweet clover 25.1, Red clover 23.6, Mammoth Red clover 22.6, and

Alsike clover 20.9.

Mammoth Red and Alsike clovers were compared with sweet clover on the

experimental plots in each of seven years. The average results in yield of cured

hay per acre per annum for the seven-year period were as follows: Sweet clover

5.3, Alsike 3.3, and Mammoth Red 3.1.

Composition of Sweet Clover and Some Other Crops.

Until recently, but little information was available regarding the chemical

analyses of sweet clover in comparison 'With the composition of other legumes.

The following table gives the chemical composition of five different crops figured

on the dry basis, those for the first two being made in the Chemical Department

of this institution, and those of the last three in the United States.

Condition when Cat

Percentage CompositioQ

Crops
Ash Protein Fat

2.97
4.23
5.68
3.21
3.53

Soluble
Carbo-

hydrates

44.12
39.89
42,69
45.05
49.32

Fibre

Sweet Clover . .

.

Alfalfa

First sign of bloom
Buds formed
In bloom

In full bloom

8.98
8.59
8.33
9.19
5.29

16.00
19.11
15.65
14.20
7.06

27.93
28.18

Red Clover
Alsike Clover...
Timothy

27.65
28.35
34.80

It will be observed that the protein, which is so important in food materials,

is higher in sweet clover than in any of the other legumes here reported, with

the exception of alfalfa. In percentage of fibre or woody matter, which is the

least valuable constituent, timothy comes highest and red clover lowest. In chemi-

cal composition, therefore, sweet clover occupies a prominent place.
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Sweet Clover as a Pasture Crop.

Sweet clover as a pasture crop is occupying an exceedingly important place

in Ontario. The general practice is to sow sweet clover, with grain as a nurse

crop, in the spring, and to pasture the sweet clover in the autumn and throughout

the following year. This method has been adopted in the Farm Department at

the College with good results. Even when the crop is intended for hay or for seed

it is frequently pastured in the autumn and sometimes to a limited extent in the

spring.

Some years ago, extensive experiments at the College, were conducted for a

series of years in testing various kinds of farm crops as annual pastures. Sweet

clover, however, was not included in this test. This crop needs to be cut or pas-

The line fence in the centre divides the College herd pasturing on Sweet Clover

at the left, and a private herd on a grass pasture at the right.

tured several inches from the ground, as the later growths come from the buds

on the stems instead of from the crowns of the roots as is the case with alfalfa and

a number of other plants. Of the fourteen separate crops tested, the largest

amount of pasture was produced by oats, red clover, hairy vetches and sorghum, in

the order here given. As a result of using various combinations it was found

that a mixture of 51 pounds of oats, 30 pounds of sorghum, and 7 pounds of red

clover was one of the most appetizing and productive combinations to use as an

annual pasture. When sown early in May the crop was ready to pasture about

the third week in June, or from five to seven weeks after the seed was sown. The

crop formed a natural rotation of pasture, the oats furnishing the growth at first,

the sorghum later, and the red clover in the autumn. The sorghum seed, how-

ever, was rather expensive and of uncertain germination. Eecently, we have

been testing combinations of oats and sweet clover for pasture purposes, and these

are very promising. The sweet clover largely takes the place of both the sorghum

and the red clover, as it grows rapidly and abundantly and follows closely after

the oats, furnishing pasture for the remainder of the season. The mixture which
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is likely to give particularly good results as a pasture crop in five or six weeks

after sowing in the spring, is as follows:

Oats 80 pounds per acre.

White-flowering biennial sweet clover . . 20 pounds per acre.

Total 100 pounds per acre.

In the following year the sweet clover crop can be used for pasture, silage,

hay, seed or green manure, as desired.

Taking advantage of our present knowledge of the hard seeds of sweet clover

and of the action of frost on these seeds, it seems quite possible that by increasing

the amount of seed here recommended from 20 to about 30 pounds per acre, and

by using seed threshed with an ordinary grain separator, and left unscarified, a

continuous pasture might be established. A part of the unscarified seed would

grow the first year and a considerable quantity of the hard seed would germinate

in the following spring. In this way each year the pasture would contain plants

of both one and two years' growth, and if not pastured too closely, numerous plants

would ripen seed which would naturally fall to the ground and thus enable a con-

tinuity of pasture. There is often certain land on the farm which is unproductive

and which is not required in the short rotation. Such fields might be devoted

to a continuous growth of pasture if the proper methods are observed. It might

be necessary to strengthen the weaker parts of the pasture occasionally by the addi-

tion of some fresh seed which could be sown on the snow in the early spring. This

method could be carefully tested where a continuous pasture is desired.

Sweet Clovee as a Silage Crop.

Eeports have been received from eleven Ontario farmers who have used sweet

clover as a silage crop, and the results seem to be fairly satisfactory. It is recom-

mended that the crop be cut just before the blossoming stage, or, in some instances,

even later. The crop can usually be cut with the grain binder. By thus having the

sweet clover in bundles the process of running the crop through the, silage cutter is

facilitated. If the crop is very succulent it is usually an advantage to allow the

bundles to wilt, or, it might be advantageous to use corn stover or old straw of sweet

clover or of grain crops to help reduce the percentage of moisture and also to add to

the amount of silage.

Silage has been made out of sweet clover straw by adding water to the cut

material as it goes into the silo. It is sometimes necessary to add the water both

at the blower and at the top of the silo. It is probable that as time advances it

may be found advantageous, on some occasions, to place the sweet clover produced

in the autumn of the first year along with the com in the silo. The silage made
from a mixture of corn and sweet clover should form a better balanced ration than

that produced from either crop alone.

From Farmers' Bulletin No. 820, of the United States Department of Agri-

culture, the following quotation is noted :
^' In some sections of the country sweet

clover is gaining in favor as a silage crop, either alone or in mixtures with other

plants. The silage made from this plant will keep better than that made from

mt)st legumes, as it does not become slimy, as is so often the case with red clover

or alfalfa silage. It produces a palatable feed, which should contain more protein

than well matured corn silage."
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There is but little available information on the composition of sweet clover

as a silage crop. An analysis of silage, however, from the first year's crop of

white sweet clover was made in Illinois, and of the first crop of the second season,

by the Bureau of Chemistry at Washington. Three samples of silage made from

the straw of white sweet clover were also analyzed by the Bureau of Chemistry

at Washington. These analyses, as well as the average of 121 samples of corn

silage compiled by Henry and Morrison, are presented in the following table

:

Nitrogen
Kind of Silage Moisture Ash Protein Fat Free

Extract
Fibre

White Sweet Glover

:

Per cent. Per cent Per cent. Per cent. Per cent. Per cent.

First year's growth 73.7 1.73 3.17 .65 2().8

First Crop, second
season 73.7 2.57 2.06 1.27 12.32 8.08

Straw 73.7 1.19 2.70 .50 8.33 13.59
Corn, well matured 73.7 1.70 2.10 .80 15.40 6.30

The average percentage of protein of the sweet clover silage is .54 per cent,

higher than that of the corn. In composition of fibre, the silage from sweet

clover straw has the highest, while that from the corn has the lowest percentage.

A considerable quantity of juice was pressed from the bottom of the silo from

which the sample of silage of the first crop of the second season was taken. The
chemical composition of the juice showed that it contained .23 per cent, protein

and two per cent, carbo-hydrates.

Composition of the By-products in the Productiox of Sweet Clover Seed.

Sweet clover seed has been produced extensively in Ontario in each of the

past few years. Being a legume, all parts of the plant are comparatively rich in

protein. As there is such meagre information available regarding the value of

these different portions of the plant for feeding purposes, the following analyses,

made recently in the chemical laboratory of the College, should be of special

interest

:

Percentage Composition

Parts of Ripe Sweet
Clover Plants

Moisture Ash Protein Fat
Soluble
Carbo-

hydrates

38.6
44.8
37.2
32.4

Fibre

Light and broken seed
Chaff

9.8
12.7
9.0
9.9

4.7
6.0
9.8
5.4

34.5
19.0
17.5
13.7

3.7
3.9
5.4
3.4

8.7
13.6

Hulls 21.1

Straw 35.2

The chaff here referred to contained a mixture of hulls, broken leaves and

fine particles of stems. The analysis of the straw represents the average of four

separate tests, while that of each of the others is the result of one sample only.

These various samples were received from farmers.
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The chemical analysis of meal made from sweet clover straw would, of course,

be the same as that of the straw itself, providing all the parts were carefully

retained. The meal, however, would be more completely eaten by the farm stock,

and owing to its fine condition, would give a better opportunity for more thorough

digestion.

A partial analysis of one sample of pure hulled sweet clover seed w^xs also

made recently and was found to contain forty-four per cent, of protein.

Sweet Clover as a Seed Crop.

Sweet clover is a very heavy producer of seed, and in this respect is much
superior to alfalfa. The yield of sweet clover per acre in some years is much
higher than in others. The yield in bushels of cleaned seed per acre from the

experimental plots was 13.3 in 1917, being the average of fourteen different lots,

5.4 in 1919, also the average of fourteen separate lots, and 10.9 in 1920, being

the average of two lots. The particular sweet clover which gave the highest yield

of seed was the white-flowering biennial obtained from Kansas, through the United

States Department of Agriculture, the average for 1917 and 1919 being 19.3

bushels per acre. In all but two tests the white-flowering biennial surpassed the

yellow-flowering biennial in yield of seed per acre. The crop, in every instance,

was threshed with the grain separator and the seed was afterwards run through

a scarifying machine to complete the hulling and to scarify the seed.

Sweet Clover as a Green Manure.

For centuries isweet clover has been recognized as one of the best crops in

existence as a green manure to renovate and improve the soil.

The following table, based on the investigational work of the Chemical

Department here, gives the average percentage of fertilizing constituents in dry

material of sweet clover as found in the tops (stems and leaves) and roots (in

top foot of soil) as determined from two different stages of growth and on two

types of soil

:

Percentage Composition

Part of Plant
Nitrogen

N
Phosphoric Acid

P
Potassium Oxide

Ko
Calcium Oxide

Ca

Tops 2.48
1.44

.50

.29

l.fiO

1.41
2.04

Roots .88

It will be observed that in the dry" material of sweet clover, the tops, as

compared with the roots, have a higher percentage of all the elements of fertility.

As the result of this investigation, it was found that the sweet clover roots

in the first foot of soil yielded about one-third as much dry material as the crops

above ground which were harvested.

When sweet clover is used as a green manure, the tops and the roots com-

bined furnish from 100 to 350 pounds of nitrogen per acre, a large proportion

of which has come from' the air and is thus a distinct gain in fertility.
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The Percentage of Hull in Sweet Clover Seed.

Careful determinations have been made at this place to determine the per-

centage of hull on sweet clover seed. In the autumn of 19i20 seed was collected

from five individual plants and duplicate determinations of the percentage of hull

were made in each case. It was found that there was an average percentage of

19.8 per cent, of the freshly collected seed in the form of hulls, the range being

from 15.9 in one plant to 26.5 per cent, in another.

Other determinations were made to ascertain the percentage of hull on the

seeds of the white and the yellow-flowering biennial and the white and the yellow-

flowering annual species. As these seeds, however, were of diflerent ages, and
as some of them had been threshed by hand and others with a grain separator,

accurate information could not be obtained. It would appear, however, ' that the

percentage of hull on the seed of these four species would not have a greater

variation than the percentage of hull on the seed of different plants of the same

species, and that it would amount to approximately twenty per cent, on the average

of all kinds of unhulled sweet clover seed.

Comparative Results fr^m Unhulled, Hulled and Scarified Seed.

It is a well-known fact that leguminous crops usually contain some hard-

coated seeds which are, under normail conditions, impermeable to moisture. These

hard seeds are very slow in germination, and some of them may remain in the

soil for weeks, months or even years before germination takes place. From our

recent investigations it seems quite evident that biennial sweet clover has a com-

paratively high percentage of hard seeds. The reason for this may be largely due

to the recent transfer of the sweet clover from a wild plant to a farm crop. The

hard seeds form one of nature's methods for the continuity of existence of short-

lived species depending entirely on natural re-seeding under rather adverse condi-

tions. After a wild biennial plant is first brought into cultivation, the seed crop

is almost completely obtained from plants produced from permeable seeds. It

seems reasonable, therefore, to suppose that the percentage of impermeable seeds

would gradually lessen as the crop was continued under cultivation throughout

a long period of time.

In 1915, thirty-six different lots of sweet clover, representing seven different

species, were planted in a large nursery plot at our College. The most of these

were bulk lots obtained from different parts of Canada, the United States and

Europe. Eight samples, however, were those collected by the writer from in-

dividual plants growing in the wild condition in the States of Wisconsin, South

Dakota, Montana and Washington and in the Province of Ontario. The seeds

of these were carefully hulled by hand, and in every instance the germination

in the first year was exceedingly poor, while those of the three lots collected in

the vicinity of Guelph gave no germination whatever, the first year. As this was
all fresh seed, the origin of which was definitely known, the presence of an

abundance of impermeable seeds was soon anticipated.

In the spring of 1916, seventeen plots of sweet clover were sown in duplicate

in our experimental grounds. These included four species with seed from different

sources. In two plots in each set only from two to ten per cent, germination took

place the first year. In the following spring, however, there was a good growth

of plants from these two plots which were sown the year previous. On examining

the remainder of seed in the original packages, it was found that the seed of each
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of these two lots was unhulled, while that of each of the others was nearly all

hulled.

Up to 1916, but little investigational work had been done at any place in

America in the testing of the hard seeds of sweet clover, with the exception of some

preliminary work which took place at the Agricultural College at Ames, Iowa,

where a machine had been constructed for the scarification of leguminous seeds. In

the autumn of 1916, the writer communicated with Prof. H. D. Hughes, of Ames,

Iowa, who kindly furnished a blue print and a description of the Ames hulling

and scarifying machine. Our college carpenter then built a machine somewhat

resembling the one made in Iowa. More recently, this scarifier was again remodelled

by the foreman of our department. The new machine is equipped with a cleaning

attachment, and is kno^\Ti as the Superior Clover Huller, Scarifier and Cleaner.

Up to the present time, fifty of these machines have been manufactured in Guelph

and sold to farmers, seed houses, experiment stations, etc.

Machine for Hulling, Cleaning and Scarifying
Sweet Clover Seed. .

.

In July, 1917, we planted in the field one hundred unscarified seeds and four

hundred scarified seeds of each of sixteen lots of sweet clover, representing both

the white-flowered and the yellow-flow^ered varieties. On May 23rd, 1918, the

plants were carefully counted, and it was found that with only one exception, in

the sixteen different lots, the scarified surpassed the unscarified seed in percent-

age of plants. The number of living plants from each hundred seeds planted

varied from one to thirty in the unscarified, and from eighteen to fifty-eight in

the scarified, the average of the former being sixteen and of the latter forty-two.

On June 19th, 1918, seven lots of scarified and seven lots of unscarified seed

were sown in plots, each plot being one rod square. In this test, however, the

unscarified seed gave slightly the higher returns. This was probably due to the

fact that these particular lots of seed had likely been threshed with clover hullers,

and that they had afterwards been stored in our warm, dry field husbandry

building for two or more years. The seed evidently became very brittle, and in

this instance the scarification seemed to do more harm than of'ood.
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Three separate laboratory tests were made in February^ 1920, to determine

the comparative percentages of germination of the white-flowering biennial sweet

clover seed which was threshed with the ordinary grain separator. A considerable

amount of the seed was left nnhnlled, but a small quantity was hulled in the

process of threshing, a portion of the latter being afterwards scarified. The
germination of the unhulled, the hulled and the scarified seed was determined by

one test started on February 16th, another on February 20th, and still another

on February 26th. The percentages of germination in each test, after a period

of from six to ten days, were as follows

:

Condition of Seed

Percentage ol Germination

Test 1

10 days
Test 2

6 days
Test 3

S days
Average
3 tests

UnhuUed 22
37
76

15
42

100

32
38
94

23
Hulled 39
Scarified 90

The seed for test 1 *and test 2 was scarified by hand, and that for test 3 with

a scarifying machine, the scratching being done by means of sandpaper in each

instance.

In April, 1920, an elaborate test was made by which hulled and unhulled

sweet clover seed was passed through a scarifying machine, the blower of which

was made to revolve at the rate of 2,500 and 3,000 revolutions per minute. Four
different grades of sandpaper were used, making eight distinct processes of

scarification. Each lot thus scarified was carefully tested for germination in

comparison with unhulled and with hulled seed which had not been scarified. In

order to get germination tests in which we would have the greatest confidence, the

twenty lots of seed were tested for germination by means of four different methods
in the Field Husbandry Department, and by two different methods in the Botanical

Department at the College, and they were also sent to Ottawa and tested in the

official Seed Laboratory of the Dominion Department of Agriculture. The average

of all of these determinations for the three distinct treatments of sweet clover

seed was as follows:

Unhulled sweet clover seed 30 per cent, germination.
Hulled sweet clover seed 48 per cent, germination.
Scarified sweet clover seed 71 per cent, germination.

It should be understood that this seed was all threshed in the first place with

an ordinary grain separator, most of it being left unhulled, and a small part of

it being hulled in the process of threshing. A portion of the hulled seed was then

mechanically scratched by means of a scarifying machine. It will be seen that

the seed which was first hulled with the separator and afterwards scarified with

sandpaper gave decidedly the highest percentage of germination.

The average results from the four methods of germination referred to as

being used in the Field Husbandry Department show that the lowest percentages

of germination resulted from unhulled seed, viz., 27 per cent, in 10 days, 40 pei

cent, in 20 days, and 43 per cent, in 30 days. The highest percentages of germina-

tion resulted from seed which was put through the scarifying machine with the

blower revolving at the rate of 3,000 revolutions per minute, and the annular
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spout lined with sandpaper No. iVz, the germination in this case being 72 per

cent, in 10 days, 79 per cent, in 20 days, and 83 per cent, in 30 days.

The extent to which sweet clover seed is scarified in the ordinary process of

threshing with a clover huller is influenced somewhat by the make of the machine

and also by the method of operation. It seems evident, however, that clover

hullers, when carefully operated, scarify a large proportion of the seeds and

greatly assist in the amount and the uniformity of their germination.

Seed was collected by hand in the autumn of 1920 from individual plants

of the white-flowering biennial sweet clover. The seed from these plants was

not scarified and was tested separately for germination. The percentage of

gerniination varied from one to twenty-eight per cent, for the separate plants.

It would appear that the comparative amounts of permeable and impermeable

seeds vary considerably in individual plants. We have now undertaken work with

the object of ascertaining whether it will be possible to establish a strain of sweet

clover by means of single plant selections which will contain a large percentage

of permeable seed.

Hard seeds of sweet clover which lie in the ground during winter weather are

greatly increased in germinating power. The percentage of hard seeds which are

made permeable by the freezing and thawing will vary under different conditions.

Some of them may remain in the land several years and then germinate. On the

College farm, six acres were sown with seed of the Albotrea sweet clover in the

spring of 1916. In the following year a crop of hay was harvested and the land

was plowed later in the season. In 1918, and again in 1919, oats were grown on

twenty acres, including the land above referred to. In the spring of 1919, white-

flowering biennial sweet clover was sown with the oats. In 1920, the sweet clover

furnished pasture for cattle and for hogs, and although pure seed of the white-

flowering sweet clover had been sown the year previous, there were numerous

plants of the Albotrea clover on that portion of the field where this crop had been

S0V7IL in the spring of 1916.

If sweet clover is sown in the spring in connection with a short rotation^ it

is important to have the seed well scarified either by an ordinary clover huller

or by a specially made scarifying machine. If the seed is sown in the autumn

or on the snow in the early spring, however, or if the main object is to secure a

continuous pasture, it is not so important to have the seed scarified.

Sweet Clover Seed I^s^oculation".

Leguminous crops such as sweet clover, alfalfa, red clover, peas and beans

have long been known under certain conditions to leave the land on which they

grow in a richer state than before. The necessary conditions are, in addition to

the soil being in good tilth and well drained, that there should be in the soil

certain species of bacteria known as " legume '' bacteria. These legume bacteria

enter the roots of the plants where they produce little swellings or nodules singly

or in bunches. These special bacteria have the power of using the free nitrogen

of the atmosphere which is made available for the plants. Without the aid of

the bacteria the plants cannot do this, and these bacteria do not work on any

except the leguminous crops. The same kind of bacteria work on both the sweet

clover and the alfalfa plants. If a soil has not grown either of these crops it is

usually a decided advantage to apply the proper bacteria, either to the soil or

the seed. Occasionally, soil on which alfalfa or sweet clover has been grown

successfully, and which is well supplied with the proper bacteria, is applied to
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another field at the rate of two hundred or more pounds per acre before the sweet

clover is sown. It is the usual practice, however, to inoculate the seed. Nitro-

cultures for treating sweet clover are distributed annually from the Bacteriological

Laboratory of this institution. A charge of fifty cents is now made for each

culture, which is sufficient to treat one bushel of seed. The number of cul-

tures distributed to farmers in each of the past six years was as follows: 1915,

23; 1916. 115; 1917, 113; 1918, 108; 1919, 281; and 1920, 951. It will be seen

that the number of applications for nitro-culture during the last two years has

shown a decided increase. It is difficult to experiment advantageously with nitro-

culture in our experimental plots as the soil is already well supplied with the

necessary bacteria.

Even though seed or soil is not artificially inoculated, there are usually a few

bacteria^ accompanying the seed, and these increase rapidly and usually inoculate

the soil in a few seasons. This is emphasized in the following quotation from a

letter received recently from the Agricultural College at Amherst, Massachusetts:
" I grew sweet clover on two quarter-acre plots for three years in succession. This

was before the time when artificial cultures of symbiotic bacteria had, been

perfected, but the seed used apparently brought with it a few of the needed germs,

and a few plants, even in the first year, were found to have nodules on the roots

and made a growth many times greater than the majority of the plants. The
crop in the third year, when the soil had become thoroughly inoculated, was very

heavy."

The Chief Agronomist at the Agricultural College, of Colorado, states that

they have never found it necessary to inoculate seed under their alkaline soil condi-

tions, while the Associate Agronomist of the University of Wisconsin, reports that

their trials in inoculating sweet clover seed have been very successful.

It is considered wise to inoculate sweet clover seed in Ontario if it is to be

sown on land which has not previously grown sweet clover or alfalfa.

Rates of Seeding Sweet Clover.

Sweet clover has been sown on our plots in past years at 12 pounds as the

lowest and 20 pounds as the highest amounts per acre. The average rate of seeding

over Ontario is about 15 pounds. The rates at which sweet clover seed should be

sown for the very best results depends necessarily on a number of factors, such as,

the percentage of hard seed, the time of seeding, the kind of soil, the condition

of the seed bed, the purpose for which the crop is grown, etc. The percentage of

hard seeds is perhaps the greatest regulating factor, as will be understood from a

study of the results of investigations presented in this bulletin. If the sweet clover

seed is sown in the spring of the year, the number of plants produced per acre

would be about equal from 12 pounds of scarified seed, 22 pounds of seed hulled

with the grain separator, and 36 pounds of unhulled seed.

In the spring of 1920, white-flowering biennial with a germination of 94 per

cent, and yellow-flowering biennial with a germination of 98 per cent, were each

sown at the rates of 5, 10, 15, 20, 25 and 30 pounds per acre. The crops from

these different rates will be harvested this year. This test will undoubtedly be

repeated and others conducted in the study of the influence of scarification in its

bearing on the different quantities of sweet clover seed per acre.
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Dates of Sowixg Sweet Clover Seed.

Sweet clover seed has been sown very early in the spring on a liglit snow

covering winter wheat. . It has been sown on numerous occasions in the spring

both alone and with grain crops. It has also been sown alone in the month of

July on land worked as a summer fallow up to that time. Good germination has

resulted in all cases. In 19'20, an elaborate experiment was started with the object

of sowing sweet clover in each month of the year, and in this connection, plots

have been seeded every month, from July, 1920, to the present time, February, 1921,

In this test, both hulled and unhulled seed is being used. The experiment, when
continued and repeated for a sufficient length of time, should furnish additional

information on this question which should prove of special value.

Eesults feom Sweet Cloyee Seed Obtained feom Diffeeent Soueces.

In 1916, and again in 1918, sweet clover seed, representing three biennial

species, and obtained from different sources, was sown in duplicate sets of plots

in the experimental grounds. Notes were taken and the crops were harvested

in the summers of 1917 and of 1919. The average results of the four tests

representing the sources of seed are presented in the following table

:

- Per Cent. Leaf Yield per Acre
Color of

Flowers
Height
(inches)

Source of Seed Green Hay Green Crop Hay
Crop

37.0

(tons) (tons)

1. Illinois Seed Co., Illinois White 41.5 52 15.90 4.64

2. Harris McFayden Co., Manitoba. 40.5 47.0 52 16.11 4.48

3. A. Dickinson Co., Illinois
< i 40.5 47.5 47 15.91 4.43

4. Washington. D.C., 34929, Iowa.. ..
i ( 40.0

i

48.5 54 14.34 4.40

5. S. G. Courteen, Wisconsin '

'

40.5 49.5 47 14.62 4.26

6. Dakota Imp. Seed Co.. S.D < ( 41.0 49.0 48 14.45 4.03

7. Washington. D.C., 35575, Kansas. < ( 41.5 51.5 40 11.03 3.32
• 8. A. Dickinson Co., Illinois YeUow 41.0 49.0 41 12.95 2.83

9. Washington, D.C., 27291, Germany 41.0 47.5 43 12.54 2.64

10. S G. Courteen, Wisconsin < < 39.5 50.0 43 13.35 2.61

11. J. A. Bruce. Hamilton, Ont White 41.5 51.0 42 11.64 2.34

12. G. A. Brodie, Newmarket. Ont... YeUow 44.0 55.0 32 9.83 2.21

13. J. W. Saugster, Toronto. Ont i c 45.5 55.0 30 9.91 2.17

14. Harris McFayden Co., Manitoba.

.

( ( 43.5 55.5 30 12.95 2.02

All the white-flowered lots belong to Melilotus alba and all the yellow-

flowered lots to Melilotus officinalis, with the exception of No. 9 (Washington,

D.C., 27291, Germany), which belongs to the Melilotus suavoleons species.

It will be observed that in yield of hay per acre, with only one exception,

the white-flowered biennials surpassed the yellow-flowered biennials. Seed of

Nos. 4, 7 and 9 in the foregoing table was obtained through the kindness of the

Bureau of Plant Industry of the Department of Agriculture, Washington, D.C.

Nos. 12 and 13 are locally named Albotrea, the seed of the latter being obtained

from an official sample taken by the Dominion Seed Branch from a two-bushel

lot sold to Prof. Geo. E. Day for sowing on the College farm in the spring of

1916. It will be observed that, with only one exception, the two lots of

Albotrea had a higher percentage of leaf than any of the other lots under test.
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It is interesting to quote here the results given in "Feeds and Feeding/^ by

Henry and Morrison, which was issued in 1915. The following table furnishes

the results from both the white and the yellow-flowering biennial sweet clovers

:

Sweet Clovers
Total Dry
Matter in

100 lbs.

White-flowering biennial . .

.

Yellow-flowering biennial ,

.

lbs.

91.4
91.3

Digestible Nutrients in 100 lbs.

Crude
Protein

lbs.

10.9
10.0

Carbo-
hydrates

lbs.

38.2
35.9

Fat Total

NatriLive

Ratio

lbs.

0.7
0.5

lbs.

50.7
47.0

3.7
3.7

It will be seen that the chemical composition of these two kinds of sweet

clover is very similar although the white-flowering has a slight advantage over

the yellow-flowering variety in having a little higher percentage of digestible

food constituents.
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Yellow-flowering biennial Sweet Clover showing Common strain at the left, and
Albotrea strain at the right.

Co-operative Experiments vtith Sweet Clover.

In 1920, co-operative experiments with sweet clover were started over

Ontario, through the medium of the Experimental Union. These consisted in the

testing of white-blossomed biennial and yellow-blossomed biennial varieties;

unhulled, hulled, and scarified seed, and the use of manure and commercial fer-

tilizers with sweet clover, by using a choice of spring wheat or oats as a nurse crop.

These tests have not been conducted for a sufficient length of time to give results



30

of practical value. These and other co-operative tests will likely be continued in

future years by Ontario farmers who apply to the College for material and
instructions.

Improved Strains of Sweet Clover.

The sweet clover which is now grown in Ontario originated from mass selec-

tions of the wild plants. The wild plants vary considerably in different character-

istics. Realizing the importance of securing better varieties or better strains of

sweet clover -than those now being used in Ontario, we started rather extensive

work in plant breeding with sweet clover at the College a few years ago, and the

work will be continued for some time. In the spring of 1915, a nursery plot, one

acre in size, was planted by hand with sweet clover seed, so that the individual

plants would be thirty inches apart each way. This would make in all nearly

seven thousand plants on the acre. The nursery plot consisted of seven distinct

A small section of a nursery plot at the College showing individuality in Sweet Clover

plants.

species and numerous varieties or strains from different parts of Ontario, the

United States and Europe. From this acre, choice plants were selected and the

best seed from these was planted in 1917 in another nursery plot of one acre by

having the plants forty inches apart each way or allowing for four thousand plants

in all. The choice plants were again selected from the second nursery plot and

seed from ten of the best of these plants of different characteristics are now being

tested- in our experimental grounds. We are, therefore, by this method of plant

improvement, endeavoring to secure superior strains of sweet clover of suitable

habits "of growth whic'h may be better adapted to meet the different requirements

and thus prove of special service to Ontario.

Yellow-flowering biennial sweet clover, which had been grown by Mr. A. G.

Grormley, Unionville, York County, Ontario, as a farm crop for several seasons, was

given the name of ^^ Canadian Albotrea clover " about five years ago. This strain

of sweet clover is smaller in growth than the white-flowering biennial species and

is even finer in the stem and has a larger percentage of leaf than some of the lots

of the yellow-flowering sweet clover obtained from different places. Since being

advertised, it has been increasing as a hay-producing crop in some parts of Ontario.

It has been claimed recently that there is an earlier and smaller strain of the

white-flowering, biennial sweet clover grown in York and in some of the other
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tjounties of Ontario. As yet there has been no opportunity of making a test of

this so-called early strain of the white-flowering hiennial sweet clover in onr College

plots, but this will likely be done in another year.

In April, 1916, Mr. H. S. Coe, of the Bureau of Plant Industry, Department

of Agriculture, Washington, D.C., collected seed of the white-flowering biennial

sweet clover from seven different States and planted the seed at Redfield, South

Dakota, and at Fargo, North Dakota. At later dates, seed from other sources

was added and the test was continued until 1919, when the final plantings of this

series were made. In all, five different strains were secured, there being three

from Illinois and two from Ohio. The three from Illinois and the one from

Studying Sweet Clover plants in a
nursery plot at the College.

iSweet Clover plants growing in the
Plant Breeding section of the Field
Husbandry Department at the Ontario
Agricultural College, the one at the
left being compact and leafy, while the
one at the right is open and less leafy.

Western Ohio were smaller and earlier maturing than the ordinary white-flower-

ing biennial. Another strain obtained from North-western Ohio, was a large,

vigorous grower, and somewhat later in maturing. Not sufficient information,

however, regarding these strains has been obtained to prove their relative worth.

In the spring of 1916, Prof. H. D. Hughes, of the Iowa Agricultural College,

found in his collection of white-flowering sweet clover a few plants which possessed

the annual habit of growth. Later, Mr. H. S. Coe, of the United States Depart-

ment of Agriculture, found occasional white-flowering annual plants of sweet

clover near Washington and in a few other places. At a later date it was found

that this annual variety of white sweet clover was being grown as a farm crop by a

few farmers in the State of Alabama. The annual white sweet clover is extremely

variable. In the summer of 1920, the United States Department of Agriculture
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seeded several rod rows to various lots of annual sweet clover. There were quite

decided differences in comparative height, branching habit, leafiness, date of bloom-
ing and seed-producing capacity. None of the annual white sweet clover strains

tested at Washington was wholly free from some biennial blood. As far as can be

ascertained by our own institution or from the United States Department of Agri-

culture, no definite experimental plot work with this particular variety of sweet

clover has yet been conducted.

A strong, vigorous, annual leguminous crop should have an important place

in Ontario's agriculture. It is possible that the annual white-flowering sweet clover

may prove serviceable for different purposes, such as, a green manuring crop, a

short season hay crop, a summer pasture crop, and especially a crop for sowing

in the late summer and early autumn after potatoes, grains or other early crops

have been removed from the land, and also as a cover crop in orchards in some
parts of Ontario. Experiments have already been started with this variety at the

Ontario Agricultural College, and will be increased and continued with considerable

interest.

The annual white-flowering sweet clover is being advertised extensively in the

United States at the present time, as is shown by the fact that one firm paid

$300 per bus'hel for twenty bushels of this seed in 1920. The present retail price

in the United States appears to be $8 per pound.

The following is taken from a letter received from the Farm Crops Depart-

ment of the Agricultural College, at Ames, Iowa :
^^ On the Experiment Station

farm, biennial white, biennial yellow and annual white were sown side by side, as

soon as planting could be made in the spring. At the close of our growing season

the annual white had reached a height of 6 feet, while the biennial white had made
a growth of only 12 to 14 inches, and the biennial yellow a still smaller growth.

Within four months' time the annual white had matured its seed while, of course,

the biennial forms had not even produced blossoms.'^

The Creatio>^ of ISTew Varieties Through Hybridizatiox.

Cross-pollination takes place naturally in sweet clover. Not only is it pos-

sible to isolate different strains of sweet clover originated through natural pro-

cesses, but it is also possible to control largely the cross-fertilization in order to

make more definite combinations of the different characteristics of separate varie-

ties. Even the white-flowering biennial and the white-flowering annual naturally

cross-fertilize under favorable conditions. Eealizing these facts there is a prolific

and interesting field for the plant breeder. This will naturally take much time

and patience, but the possibilities are almost unlimited.
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CHAPTER I

V
Cost of Milk Production Committee— Its Inauguration,

Purposes and Aims

Early in the year 1920, the dissatisfaction, misunderstanding, and
lack of information on the part of both producers and consumers of

foodstuffs throughout Canada reached such a serious condition that it

became most apparent that immediate steps should be taken to gather
direct information as to costs of food production. It was felt that the
resulting removal of misunderstanding would help both producer and
consumer in determining future production and trade. Owing to its

practically universal use as a human food and also due to its perish-
ability, the above situation with regard to milk was perhaps more acute
than in the case of other foodstuffs, and, consequently, realizing the
urgency of the situation, the Hon. Manning Doherty, Minister of Agri-
culture for the Province of Ontario, appointed a special committee for
this Province to investigate the cost of milk production. This com-
mittee as named by him was as follows:—

E. S. Archibald, B.A., B.S.A., Ottawa.
Professor A. Leitch, Ontario Agricultural College, Guelph, Ont.
Thos. Bradshaw, Toronto.
C. McNaught, Toronto.
R. L. Hicks, Dairy Farmer, Newtonbrook, Ont.

It will be seen that on the above committee were represented
the producers, distributors, consumers, and, finally. Government officials

who had devoted a large amount of time, over a period of years, to
discovering costs of milk production and methods of reducing those
costs.

The duty of the committee was to investigate costs in repre-
sentative areas and report thereon to the Department of Agriculture.
The permancy of the committee is such that it may continue over a
period of years if conditions justify, or may be discontinued at such
time as its value ceases.

Realizing the importance of their work and fully understanding
that the breach between producer and consumer might be bridged by
reports giving information which would make each party conversant
with the difficulties in manufacturing and distributing this most neces-
sary foodstuff, all members of the committee have done everything
within their power to further the work. For a number of years milk
prices to the consumer had been steadily increasing, and, he, little

The committee desires to especially acknowledge the assistance and services
of B. G. Jenvey, Assistant Director of Farm Surveys, Ontario Agricultural College,
under whose careful supervision and direction the investigations on which this bulletin
is based were conducted; and also the services of H. C. Mason, B.SA., of the same
department, in writiftg and editing this bulletin.



realizing the markedly- increased costs of production and distribution,
naturally objected most strenuously. During the same period, the pro-
ducer was faced with the most difficult problem. Foodstuffs and labor
had more than doubled in cost, interest and depreciation had materially
increased, yet the sale value of his product had increased relatively less,

hence reducing his margin of profit to a minimum and in many cases
converting it into an actual loss. Hence, the committee fully realized
that whatever reports they might bring out would be open to most
rigid inspection and criticism by both parties.

The Minister of Agriculture, the Hon. Manning Doherty, gave
the committee the power to requisition and use, as needed, the staff of
the Department of Farm Economics of the Ontario Agricultural College,
headed by Prof. A. Leitch. That Department had been conducting
agricultural surveys in the Province of Ontario for several years. The
nomination of Prof. Leitch to the further duties of Secretary of the
Ck)st of Milk Producing Committee added still further to its strength
and efficiency.

With this excellent staff at its disposal, the committee immediate-
ly took active steps toward a survey of two large, representive milk pro-
ducing districts, with the result that by September 4th, 1920, it was
able to bring out its first report as to cost of production.

The first step in this work was the determination by the Com-
mittee of the method to be followed in calculating costs. Variuos meth-
ods were carefully studied and it was unanimously agreed that the
most business-like and accurate method of reaching cost of production
data was that of the "Cow Unit," or "The Hundred Pounds of Milk
Unit." Other methods discarded for the above, such as the "Farm
Unit Method" and the "Formula Method," it was felt were infiuenced
by so many factors that accuracy in this most important work was
impossible should they be used.

The details of collecting and compiling the Information as to
costs, the results of these careful surveys and resurveys made for each
report, are clearly described in the following chapters. Particular atten-
tion is drawn to the fact that Chapter H is devoted to a careful analysis
of the manv factors which make up the total cost of milk production.
THE VALUATION OF FEEDS, LABOUR, ETC., ARE USED MERELY
AS A BASIS FOR CALCULATION. Chapter III was written to show
the value of good breeding and of home-grown feeds, based on figures
acquired in these surveys. Chapter IV are brief calculations as to cost
of milk production, based on the value of feeds, labour, etc., on January
l&th, April 25th and September 1st, 1921. Although such calculations
hold true but for a short time, the calculation itself has been so simpli-
fied that anyone using this form can readily work out his costs to suit

his own farm, community, market and other conditions.

The committee trusts that both producers and consumers will

study the following information most carefully, realizing that it is

accurate and has been most carefully compiled by Prof. Leitch and his

staff, and hence is worthy of careful consideration as forming a basis

upon w^hich to establish the milk trade, and in addition thereto, as a
means whereby a more thorough understanding may be reached by the
farmer as to the costs of production on his farm and also by the con-
sumer as to the relative cost of production and, we trust, the value of

milk.
E. S. ARCHIBALD,

Chairman of Committee.



CHAPTER II

FACTORS CONTROLLING MILK COSTS

As nas been previously mentioned, the work of collecting and
analysing the data on milk costs submitted in this bulletin was done
by the Department of Farm Economics at the Ontario Agricultural
College. This department has been engaged for some years in presenting
to the public information on the financial condition of the different types
of Ontario farms. This information is based on actual detailed investi-

gation and analysis of the consecutive full year's business of three to
four hundred farms in areas selected to represent the various types of
farming. Among the areas studied were two dairy districts, Oxford
County and Dundas County, on the financial conditions of which var-
ious publications have already been made. Up to the time of the in-

vestigation dealt with in this publication, the whole farm business on
the farms studied was taken into account and little attempt was made
to separate out from the whole farm the factors that enter specially
into milk production costs only. From the experience derived from
this general survey work, however, these factors in milk costs were
recognized and workable plans for separating them from the other en-
terprises were evolved.

Among the factors in milk costs that required separation from
the rest of the farm details the chief ones are enumerated below:

(1) Labor of all kinds devoted only to the milking herd.

(2) Home Grown Feeds fed to milking cows only.

(3) Buildings occupied by milk cows, their value and costs of

repairs and depreciation thereof.

(4) Pasture, the proportionate cost of which was used by the
milking herd.

To ascertain the above factors required considerable care and
close scrutiny of the farmer's business records and estimates there-
fore the actual field investigation work was conducted by men with
large experience in the production of milk.

The labor spent on cows was calculated on the hour basis, and
was obtained by close questioning of the farmer on the number of hours
spent each day by himself, his hired man or men and the individual
members of the family on the regular work of feeding, caring, milking
of cows, for which purpose the year was divided into the pasture sea-
son and the stable period. In addition an estimate was obtained of
the hours spent in milk hauling each day and of the extra labor on feed
grinding, and hauling, whitewashing stables, repairing fences and time
consumed in buying, selling and delivering cows. By thorough question-
ing and the exercise of care in keeping the farmers pinned down to
absolutely essential work, those in charge of the work were satisfied

that four-fifths of the records obtained were as accurate in regard to
labor facts as it was humanly possible to get them.

The division of the home grown feed presented a different, but
just as difficult problem, there being no set division between feed used
from the same mows, bins or silos for all the farm live stock as may
be found in the daily division of the farm labor between milk produc-
tion and the other farm enterprises. To overcome this difficulty much
care was exercised in getting complete records of all feeds grown, all



crops sold, all feeds on hand both at the beginning and end of the year.
Then a record was obtained of all the other live stock transactions on
the farm for the year, such as dates of sale, weights of animals at
selling time and values of all live stock bought or sold or died. With
this information and with the present day knowledge of the amounts
of feed necessary to raise, maintain and finish other live stock it was
quite possible to check up the farmer's estimates of the amount of the
different feeds used in the rations fed to cows.

To ascertain the cost of buildings used for cows was not difficult

of accomplishment by men with good judgment and training in valu-
ations and cost of buildings.

To discover the actual amount of milk produced, access was had
to the books of the dairies to which the milk was shipped and a careful
effort was made to get the amount of milk used in the house and fed
to calves by checking up the average amount used per day or per calf

during the different seasons of the calf's growth.

To procure the rest of the information needed for a study of
this kind presented no great difficulties that the department had not
already encountered in general farm business investigation.

On the following pages will be found a presentation of cost of
milk production in which a comparison is made of conditions in two
different areas producing milk for the same market. This comparative
method serves to illuminate some of the factors in the clearest possible
way. In case some of the tables presented and conclusions drawn ap-
pear to the disadvantage of one or other of the two districts it must
be remembered that this is a presentation of facts as they actually are
and that both districts are conducting their milk business according
to their best knowledge and governed therein by special local condi-
tions which demand that costs be higher in one area than the other.

For comparison of the dairy business of York and Oxford Count-
ies, 64 representative Oxford farms and 50 York farms were selected

and studied. These were classified within the county group according
to the milk yield per cow. It will be noted in Table 1 that although
the number of farms is comparatively small, the number of cows and
quantity of milk produced is sufficiently large to afford a working basis
for comparison.

An understanding of conditions in the two areas surveyed may
assist the reader in the analysis of the survey results. In York we find

a district which has been devoted until recently to "horse and hay"
farming. The farmers of this area are now being forced into dairying
by the lessened demand for horses and by increasing land values. Many
of them are "amateur" dairymen as compared with the "professional"
Oxford man, who is often a dairyman by inheritance, and who has
been in the game much longer. The York farmer is usually selling
under contract to supply a certain quantity of milk daily the year round;
consequently he is obliged to force his cows with high-priced feeds at
certain periods of the year, or to buy fresh cows, ill order to maintain
the milk flow at contract amount. The Oxford man, upon the other
hand, usually keeps up his herd by raising his own calves and is able
to cull out his poorer stock. Very often the Oxford Cull is the cow
bought on Toronto market by the York dairyman in his attempt to
keep up his milk supply.



TABLE 1.

Group

O CS

%4

o o Milk

Produced

Lbs.
Milk Yield

Per

Cows-Lbs. k
Milk

Per

Cow

Yield

Actual

Oxford
1 3 35 151, 1)0 2.1 U=d.'r 5000 $106 20 4800
2 19 343 1.906,600 26 6 5000-6000 121.02 5555
3 15 2 1.648 00'

t

23 ' 000-700 ' 137 24 6590
4 21 3+S 2. 65,100 35.9 7000-8000 152. 7380
5 f? 10< 885. < ^00 12 4 8000-9000

Avera^je

1 48. 80

.. 134 80

8H10

Total 64 1076 7.155.800 100 6 50

York X

1 7 92 397.100 9.9 Under 5000 $149 78 4330
2 13 178 991 5 24 7 50O0-6'M)O 130.00 5580
3 K' 123 798,850 19.9 6000-7 '00 156 50 6500
4. 10 127 952 600 23 7 7000-8000 147 25 7500
5 10

50

100 ^77 600 21.8

100

8(t0<>-9000 165 97 8750

Total 620 4 017,700 Avera^je ... 145 38 6500

The right hand columns of Table 1 show the average actual yield

of cows within each group, and the average value set upon these cows
by the owner himself. It will be noticed that in every group except
No. 4 the York estimate of value is higher than the Oxford valuation,
and this in spite of the fact that there is practically no difference in
yield. The higher figure for Oxford in the case of No. 4 is accounted
for by the fact that there was in that group a number of high-priced
purebred animals; eliminating these from consideration we see that

COMPARATIVE ACREAGE AND RATE OP STOCKING
TABLE 2.

M i=e> 4^

Group <*-> 00

a
a

u
o
id

o
CO

P
® Val

nit took

° 9 S "^ w^ !^ <« 13 >n 09 >» ^ •a S"^ "OO OQ

6 C3
fe 0^ 2 tH> N ^ ^ O a> ^1^ u v O O 1) • OS 01 §3 03 laiZ,

'A^ <'Ji<^ OP4 Oh-)P ^h-;D <^'^ '^PM^^ k)> A >A^A

1. Oxford 3 88 11.5 9.3 21 7.5 4.2 $102 $428
York .. .. 7

19

114.5

121

13.1

18

13.9

14.4

27

32.4

8.7

6.7

4.2

3.7

151

96

634

2. Oxford 355
York 13 116 13.7 12.3 26 8.5 4.5 152 684

3. Oxford 15 117 16.6 14.4 31 7 3.8 102 387
York 10

21

120

101

' 12.3

16.6

15.1

11.1

27.4

27.7

9.8

6

4.4

3.6

154

105

dll

4. Oxford 378
York 10

6

114

106

12.7

16.7

13.7

9.6

26.4

26.3

9

6.3

4.3

4.0

150

100

645

5. Oxford 400
York 10 111.2

110.4

10

16.8

11.6

13.66

21.6

29.46

11.1

6.54

5.1

3.74

136

101

694

A-verage Oxford.. .. 378
Average York 115.2 12.4 13.22 25.62 9.4 4.5 148.7 669
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the grades in No. 4, Oxford, receive the lower valuation a sin other
groups. This difference in estimated value of cows in the counties may
be accounted for by several facts. The typical York dairyman buys
his cows outright, whereas the Oxford man usually raises his own milk-
ing stock at small direct cash expense. Furthermore, the York oper-
ator has not had as much experience in handling and judging cows,
and probably does not know quite as well what his cows are actually
worth as producers.

This table was compiled to draw attention to the comparative
acreages, land values, rates of stocking, and land investment per unit.

There is apparently not much difference in actual size of farm, York
b'}ing the larger on the average by about 5 acres. With the exception
of Group No. 1, Oxford, which is too small in number to give a reliable

average, the farms are fairly uniform in size in the two districts. As
would be expected, Oxford is more heavily stocked with cows in all

groups save No. 1, and with the same exception carries a heavier total
stock; in most cases York is more heavily stocked in other lines of live-

stock but not to such an extent as to counterbalance Oxford's heavier
dairy stocking. Oxford has not only more cows per farm and per given
acreage but they are kept on much less expensive land. York land
values are much higher than those of Oxford; there is a difference of

from 36% to 58% in real estate prices, as shown in the above table.

This fact, combined with his less intensive use of land, puts the York
dairyman at a decided disadvantage. The right-hand column shows this
point in striking form. It is only fair to point out, however, that the
York farmer, although he does not stock his land so heavily as the Oxford
man, sells more crops, a factor which does not appear in Tables 2 or 3.

INVESTMENT PER COW
TABLE 3.

a 73

4-3 ?
''aluc c

County as O 03 O K» o o So
Ph O BSO 'O .^ '•BO ftO

-^ —' t< H> — fl 5. «-l

6 6 OQ S3 O a o P s C <u

^ ^ W>Ph ^O «fi^ WP^

Oxford 64 1076 $134.80 378 87.80 30.90

York 88 1155 145.38 669 150 21.40

This table enables us to compare the investment and "overhead'*

expense per cow. As already noted, the York dairyman values his cows
more highly than does the Oxford dairyman. Both his land and build-

ing costs are also much higher. On the other hand York equipment
per cow is much lower than Oxford. This is accounted for by the use

of milking machines on several of the Oxford farms surveyed, and by
the fact that the Oxford farmer usually has to haul his milk some dist-

ance to the shipping point, which necessitates the upkeep of milk-wagons
and sleighs; this is an expense to which the York man is not usually

pul, as in that district most of the milk is picked up at the farmer's

gate or some other convenient point near at hand. This item is a small
one, however, and affects the total investment to a very slight extent

only. The York total investment per cow remains much heavier than
the Oxford, and the York operator is handicapped by a correspondingly
heavier ''overhead" for interest and depreciation.



KINDS OP LIVESTOCK
TABLE 4.

^^ D4 O)

^ (H <D a B 93
+3

o •4-> W o
43 ^

.

O OQ M OD cc Ph &H

York 12.4
16.8

4.15
5.

5.85
5.1

.067

.248
2.36
1.5

. .79

.81

25.62
Oxford . . . . 29.46

Table 4 shows the comparative rates of stocking of the common
farm animals in the surveyed districts. For ease of comparison and for
making up a comparable total, the various kinds of live stock have been
reduced to the "Live Stock Unit." Oxford has not only a larger number
of milch cows per farm, but also a greater average of "other cattle;" in
other words, the Oxford dairyman raises more calves than does the
York dairyman. Though this appears as only a small item on the
Live Stock Unit basis, in actual number of calves, several of which re-
present one L. S. U., it is of course much greater.

York has a somewhat large number of horses, as would be ex-
pected in an old horse-raising district. Oxford has a larger number
of sheep, but does not carry nearly so many pigs. York with its high-
priced land and greater danger from dogs does not go in for sheep.
In poultry there is practically no difference. Oxford as was indicated
in previous tables, is much more heavily stocked, carrying an average
of approximately 21% more stock per farm than York, and this on a
smaller acreage per farm.

DISTRIBUTION OF REVENUE
TABLE 5.

Total Revenue from Milk Live Stocl<. Revenue Crop Yields

Group Revenue
Oxford York Oxford York Oxford Yor

Oxford York Amt %

62

Amt. % Amt. % Amt

902

7.85

%

31

Amt % Amt. 0/
/o

Per farm...

1

Per acre ...

2007

22.80

2921

25.45

1247

14.20

1547

13.50
53

542

6 20
27

218

2 45
11

472

4.10
16

Per farm...

2
Per acre ...

3900

31,45

3980

34.40

2517

20.00
64 5

2225

19.20
55.5

1087

9.00
28

842

7.30
21

296

2 45
7.5

913

7.90
23-5

Per farm...
3
Per acre ...

4119

35.35

3993

33.30

2738

23.40
66 5

2297

19.20
57.5

1128

9.80
27

840

7.00
21

253

2.15
6

856

7.10
21.5

Per farm...
4.

Pe. acre ...

4447

44.02

5055

f4 25

3214

31 80
72.5

2885

25.30
57

1140

11.30
25 5

963

8.45
19

93

.92

2
1207

10.50
24

Per farm...
5
Per acre ...

4943

46.55

4393

3965

3819

36.00
77

2682

24.20
61

814

7.65
16 5

884

8.00
20

310

2.90
6

827

745
19

Per far 111...

Averao^e
Per acre ...

4139

37.50

4132

35 95

2859 69 1 2368 57.3 1063 25.7 883 21.4 217 5.2

1

881 21.
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Table No. 5 gives in condensed form the sources of farm income
and the proportion of the total revenue derived from each source. York
does not specialize in dairying to the same degree as Oxford; this is

plainly brought out by the table, which shows that the average Oxford
dairy farm covered by this survey receives 69.1% of its total revenue
from milk sales, whereas the average York dairy farm receives only
57.3% from that particular source. Oxford revenue from live stock
is also consistently higher than York, with the exception of Group No. 1,

which as explained before is too small for results to be depended upon.
On the other hand, the sales of crops from York are decidedly higher
than those from Oxford; in fact York sales are sufficiently high to offset

the larger milk and live stock sales of Oxford, and to bring the two
counties even as far as average per farm is concerned. In spite of the
difference in type of business and distribution of revenue, the average
farm revenue is almost exactly the same in both counties. How much of

that farm income remains to the operator for his labor is another mat-
ter which will be dealt with in a later paragraph.

As would be expected, with the increase in yield of milk per cow
there is a corresponding increase in dairy "specialization," a larger
proportion of the farm revenue is derived from sale of milk. Whether
specialization increases because of increased milk yield, or whether the
cow increases her milk yield because of specialization—extra interest,

—

on the part of the owner, is a difficult point; probably both are true to
some extent. The man who has good cows is likely to devote more
time and thought to them with proportionate returns, and the man who
specializes—devotes a large part of his time to his cows—is likely to
develop or acquire a good herd.

Another point worthy of note is to be seen in Group 5. The
York dairymen in Group 5 had good cows, but not enough of them.
They have only 10 cows per farm as compared with 16.7 cows per farm
for the same group in Oxford. The result can be seen in the lower
gross revenue, and also, as a later table will show, in a lower labor
income.

FARM FEEDS AND CROPS GROWN
TABLE 6.

Oxford York

Kind Amount Value Amount Value

Wheat 1554 bus. $ 3497 1878 bus. $ 4225
Oats 31803 ,, 28623 31078 „ 27970
Barley 1161 ,, 1393 8949 ,, 10739
Mixed Grain 25258 ,, 25258 11281 „ 11281
Rye and Buckwheat 255 „ 510 687 „ 1374
Silage and Corn Stalks... 5752tons 34512 2312 tons 13872
Hay 3009.6.. 60192 1471.5 „ 29430
Roots 22380 bus 5.^95 14261 bus. 3565
Total Fed 159580 102456
Total Sold 13880 44068
Total Grown 173460 146524
Per Farm 2554 2930
Acres Cropped 4383 4355
Value Crops ptT Acre ... 39 75 33.65
Acres Pastured 1578 924
Pasture Hired 46 1417
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Table 6 brings out some interesting comparisons. The 50 York
County farms have practically the same total crop acreage as the 64

Oxford farms; consequently the crop figures are comparable upon a

fairly even basis. The most striking difference lies in the roughage
grown for feed. Oxford grows more than twice the quantity of silage

and hay grown for feed on the same acreage in York, and over fifty

per cent, more roots. In a normal year this difference in the root crop

would be still greater, as roots were a partial failure in Oxford in the

year of this survey.

More barley was grown in York; a much greater amount of

mixed grain, more than sufficient to counterbalance this, was grown
in Oxford. In other grains there are only minor differences.

Total crops grown in Oxford exceed York's total by about eigh-

teen per cent., but sales of crops from Oxford amount to less than one-

third those of York. Most of the York crop sales were found to con-

sist of hay. Over fifty per cent, more home grown feed was fed on
the Oxford farms, which, as noted elsewhere, are much more heavily

stocked. Although more crops were grown per farm in York, Oxford
crops grown per acre are the higher by $6.10 per acre. In other words
the Oxford operator did not cultivate so many acres, but he got larger

returns from the acreage he did cultivate.

A wide variation will be noticed under the head of ^'Pasture."

The Oxford operator with his cheaper land relied almost entirely upon
home pastures, devoting an average of almost 25 acres per farm to

pasture, and renting very little, whereas the York farmer reserving
only 18.5 acres per farm for this purpose, had to rent a considerable
amount at an average cash expense of a little over $28 per farm. Much
of this so-called "rent for pasture" is really wages paid to boys for
herding cows upon the road, which is not customary in Oxford. Both
in Oxford and York the home pasture amounted to about 1% acres per
cow, but the demands of the other stock had also to be met. The
experienced Oxford dairyman provides summer silage to supplement
his pasture, whereas the York dairyman has not yet undertaken to feed
summer silage, or has not enough stock to render profitable the erec-
tion of the necessary additional silo space.

RETURNS FOR PEED CONSUMED
TABLE 7.

Kind of
Stock a

4^
j3

Returns

Per

$1

in

Feed

§ '^t -ay« 2 «Jo2o OS t-i « o O <V . t-i o <u a> d
O ^O i^m b<^ h^pHIXi

$133All Live Stock
Oxford $159580 $34888 S 19+468 $251080 1.29
York 102510 39987 142497 * 15343

I

120 1.08

Other L.S. than Oxford — — 38608 60809 125 1.78
Horses and Cows " York — — 26157 43396 118 1.66

Cows Oxford 89171 25909 115080 183042 170 1 60
York 41950 30370 72320 *109278 177 1.51

* 25c per cwt. deducted for hauling; this amount does not represent the full

cost of hauling- in York, but the difference between costs of hauling in York and
Oxford.
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Throughout this comparison there is a decided difference in favor
of Oxford in returns per dollar's worth of feed fed. It will be noticed
that returns from ''Other Live Stock than Horses and Cows" is con-
siderably higher in Oxfor dthan In York. This indicates that Oxford
raises more young stock than York. In compiling this table the in-
crease of 1920 inventory over the 1919 inventory was used as a basis
of ''returns'* as well as the actual sales of young stock and other
animals. As the Oxford inventory was taken on the 1st of March and
the York inventory on the 1st of June, any advantage in the compari-
son would lie with York, which would have more calves on hand at
that time than at the earlier date.

Returns from all other live stock than cows are higher per unit
in Oxford than in York, but the return per cow is higher for York than
Oxford. This is explained by the higher price obtained for milk in
York. Per dollar's worth of feed fed, the cows give a higher return
in Oxford, and a much larger proportion of the feed fed in Oxford is
home-grown. Consequently in actual cash costs and cash returns the
difference is still greater. This point is illustrated by Table 8.

CASH RETURNS PER $1.00 PEED—COWS ONLY.
TABLE 8.

County 00"

CD <U

«P4
O+sS

urchased

eed

out

as

t
each

$1

OoSa- fM^ o

^
o s
•M ^
M
€»M C

« es

J3

OS

Oxford
York .

$1.60
1.51

77
58

.23

,42

$1.37
1.09

Oxford grows 77% of all feed fed, whereas York grows only 58%;
the York operator was consequently under a cash expense of 42 cents
for every dollar's worth of feed fed,, as against a cash outlay on the
part of the Oxford operator of only 23 cents on the dollar. This na-
turally makes a big difference in the net cash return to the operator.
The York operator can sell his home-grown feed at a low price i.e.,

feed it to cows yielding low returns for feed, because the home-grown
feed does not represent actual cash leaving his pocket; but he cannot
afford to buy so larg a proportion of his feed at a high market rate
to "sell" to cows which give him, above feed value, little or no return
for his labor and investment. This point is further illustrated

Table 9.

FEEDS
TABLE 9.

• T 1

LBS. PER COW LBS. PER 100 LBS. MILK

Feed

M
o

o
o

2
o

Silage and Corn Stalks
Hay
Roots
Home-grown Grain
Grain Bought
Pasture

5707
2822
1570
1167
1330

$14.70

8232
3486
872
1263
283

$5.30

87.8
)

43.4 155 4
24.2 )

20.4 1
38 4

$.226

123.8)
52.4 [ 189.3
13 )

^^•^f 23 3
4.2$ ^'^•'^

$.08
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The striking feature of Table 9 is the quantity of concentrates
fed in York, and the amount of these concentrates bought. The concen-
trate most in demand was glutten feed, an average of over 16 lbs. of

this one feed being brought and fed per 100 lbs. of milk. This heavy
feeding with concentrates is explained by two main reasons. The
first is that the York dairyman was usually under contract to supply a
certain minimum of milk, and consequently had to resort to forcing
when his cows began to fall off in milk flow. And the second reason
apparently is that his cows are not of as good average quality as the
Oxford cow and require heavier feeding for the same results. It is

largely a question of feeding versus breeding as a means of obtaining
high milk flow. Breeding is slower but more economical.

One other point must be noted in connection with Table 9

—

the heavier feeding of roughage in Oxford than in York. If the root
crop had not been a partial failure in Oxford that year this would
have been even more noticeable. The greatest difference is observed
in the comparative quantities of silage and cornstalks fed in the two
areas. As stated before, a few of the York farms surveyed did not have
a silo, and in most cases where the silo was in use, it was a small single
one, in striking contrast with the large twin silos common in Oxford.
The York farmer's lack of silo accommodation and smaller crop per
acre is reflected in his feed-bills.

The pasture situation has already been commented upon, but
the figures are presented in another form in the last line of Table 9.

There is a difference in favor of Oxford of over 14c per hundred in this
one item alone.

The following table shows the quantities of feed annually fed to
the average cow of each of the five groups. Points worthy of note,
most of which have been seen in previous tables are the much greater
quantity of roughage fed in Oxford, and the higher rates for purchased
concentrates and pasture in York. It will be observed that the feed
consumed steadily increases with heavier production, and that pur-
chased concentrates make up a large part of the increase; that the
Oxford roughage increases with production more rapidly than in York;
also that the Oxford high-producers, although much more heavily
roughage-fed than those of York, do not receive so heavy a concentrate
ration.

MILK YIELD PER COW AND FEED FED
TABLE 10.

Silage and Stalks
Hay
Roots
Home Gr'n Grain
Purchased Grain
Pasture

Group 1 Group 2 Group 3

Under 5000 Lba. 5000-6000 Lbs. 6000-7000 Lbs.

Oxford York Oxford York Oxford York

5409 4476 7394 4916 8321 6104
3208 2186 3676 2 742 3334 2402
448 930 1123 1106 1065 1092
605.5 855 4 713 5 983.4 768 4 892.7
284.1 1106.3 554 4 1299 7 672.3 1449.9
$5 86 10 91 7.03 12.98 6 96 14 77

Group 4

7000-8000 Lbs.

Oxford

8800
3330
742
891.1
925.1
8.22

York

6068
3014
1330
896.8

1664.2
15.54

Group 5

Over 8000 Lbs.

Oxford

9572
3745
1274
1012
1456
8.42

York

6484
2600
1211
1032.0
1710 6
2304
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The feed shown as fed in Table 10 is given in quantities per cow;
in Table 11 the amount of feed required for each 100 lbs. milk returned

by the cow is worked out and the actual cost per 100 lbs. milk is ob-

tained from this amount. The difference in prices charged against

feeds in the two counties should be explained: the home-grown grain

in Oxford contained a higher proportion of barley to oats, and conse-

quently a slightly higher price is set; similarly the concentrates bought
in Oxford did not consist so much of high-priced feeds such as gluten

feed, and ran rather to lower priced feeds such as bran, and a slightly

lower average charge is necessary on that account as well.

Table 11, of course, gives the actual feed cost only, with no al-

lowance made for depreciation, interest on investment, expense or labor.

It will be seen that with Group No. 1, Oxford, omitted because of

unreliability of figures from such a small group, the feed cost per 100

pounds milk drops steadily with increased production. This drop is

more noticeable in the York tables. The feeders in the lower groups

of York have not yet realized the necessity of economy in feeding, and,

as previously indicated in their estimates of their cows' value, have
not realized that their cows do not respond profitably to forced feeding.

When we reach the highest group we find the York feed-cost has
dropped below that of Oxford by a slight amount. As we would expect
to find, dairymen who are capable of selecting and handling high-pro-
ducing cows are good and careful feeders, regardless of location. Wheth-
er they are found in Oxford or in York, such men get results. It will

be noticed that there is very little difference in feed cost between Groups
3, 4 and 5 of Oxford. Operators in all these groups have good cows and
are experienced in handling them in accordance with their capacity.

It has already been pointed out in previous tables that York feeds
much more purchased concentrates than Oxford. The result of this

shows plainly in the cost column of Table 11. The ''purchased grain"
item is in every York group the highest individual cost, amounting to
about 2-5 of the total feed cost in Group 1, to about 1-3 in Group 5;

however, in no case in Oxford does it reach as high as York, either in
actual cost or in the proportion of the whole ration cost.

While the purchased grain steadily increases with increased pro-
duction in Oxford, in York it just as consistently decreases. Production
increases more rapidly than the feed-bill, in other words. The lower
group operators of York have been putting in far too much purchased
grain for the returns obtained; the operators of the higher groups, al-

though still feeding more purchased concentrates per 100 pounds of
milk than the Oxford groups, have secured much better returns than
the lower York groups. The whole point of Table 11 lies in the dimin-
ishing cost of feed per 100 pounds as production increases, and the in-
advisability of injudiciously forcing poor cows with high-priced concen-
trates.
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COST OF PRODUCING 100 LBS. MILK.

TABLE 12.

FEED

Lbs- per Cow Per 100 lbs. Milk-

Oxford York
Oxford York Oxford York

Silage 7680 5211 115.5 80.2
Corn Stalks 552 496 8.3 7.6
Hay 3486 2822 52.4 43.4 .

Roots 872
121

1570
437

13.1
3.2

24.2
6.7Oats ..

Bran & Shorts . . .

.

455 206 6.9 3.2
Mixed Grain 526 277 7.9 4.3
Barley 26 247 .4 3.8
Wheat 44 .7

Oil Cake & C Seed. 170 184 2.5 2.8
Gluten and other

Dairy Feeds . .

.

66 1099 1.0 16.9
Salt 47 47 .7 .7

Pasture.. $5.30 $14.70 $.08 $.226
Total Feed Costs per

100 lbs. Milk ... 1.73 2.069

LABOR

Hours
per Cow

Per
100 lbs. Milk

Rate
per Hour

Value
per 100 lbs.

Oxford York

Man
Operator
Sons

84.5
25.2
11.8
41.9
9.1
18.0

1.3
.39
.18
.64
.14

.28

.30

.25

.20

.30

.25

.25

.390

.098

.036

.192

.035

.070

.821

.069

Wife or Daughter...
Hired ..

Milk Hauling
Miscellaneous

Totals

Horse

190.5

29.8

2.93

.46 .15

.821 .821

.069

MISCELLANEOUS CASH EXPENSES I

Per Cow Per Cow

Oxford York Oxford York

Veterinary, Disinfectant, Ice, Sawdust, etc. 1.62 1.62 .025 .025
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DEPRECIATION

Per Cow

Oxford York

Per 100 lbs. Milk

Oxford York
Oxford York

Cows . . .

Buildings.

,

Equipment

5.04
3.51
3.39

4.54
2.20

,076

,053

,051

.113

.070

.034 .180 ,217

INVESTMENT

Per Cow Interest Interest

OxfordPer Cow Per 100 lbs.

Oxford York Rate

York

Oxford York Oxford! "^ork

Cattle 134.80
30.90

145.38
21.40

5%
5%

6.74
1.54

7.27
1.07

.101

.023

.112

.016 .124

2.949

Equipment .128
Total Cost per

lbs. Milk ..

100
3.329

Table 12 is simply a statement of the cost of producing milk in
the counties of York and Oxford in the year 1919-1920. Labor costs
and miscellaneous expenses were taken as the same in both counties,
as no definite figures for these two items were available for Oxford.
'^Depreciation on cows" may require some explanation; the value of
cows and heifers at the end of the year, and cows sold during the year,
is deducted from the value of the cows and heifers on hand at the
beginning of the year; if there is a decrease in value of cows and heif-
ers it can only be charged to Depreciation. In these counties there
was in that year a depreciation in the value of cows as shown in the
table.

There is nothing else to explain in Table 12. It is a plain state-
ment of financial fact. Feed per 100 pounds milk cost $1.73 in Ox-
ford, $2,069 in York; man labor cost 82.1c per cwt; horse labor cost
6.9c per cwt.; miscellaneous cash expenses amounted to 2.5c per cwt.;
depreciation in Oxford was 18c, in York 21.7c per cwt.; interest on in-
vestment at 5% amounted to 12.4c per cwt. in Oxford, 12.8c in York;
and the total cost per cwt. of milk came to $2,949 upon the Oxford,
and 3.329 upon the York farms surveyed. Feed costs in Oxford re-
present 58.7% of the total cost; in York 62.2%.

The net price received for milk at the farm in Oxford was $2.81;
in York $2.85. Neither in Oxford or in York was the price received upon
the average large enough to pay the full cost of the milk. The follow-
ing series of tables is intended to show just how the receipts per cow
are distributed in meeting the various expenses, and the net returns
per cow in each group after meeting these expenses.
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RECEIPTS PER COW
TABL.E 13A.

Group Lbs. Milk Sold per Cow Total Revenue per Cow

York

1 4330
5580
6500
7500
8750

4300
5555
6590
7380
8810

129 90
2 167 40
3 195.00
4 225.00
5 2o2.50

Oxford

1 129
2 166.65
3 .. 197.70
4 221.40
5 264.30

Both the weight of milk sold per cow, and the local or farm price
received tor that milk, are fairly even for corresponding groups in
both counties. Group No. 5, high producers, in both counties show an
actual cash return more than double that of Group No. 1, low producers.

CASH EXPENSES.

TABLE 13B.

Group o

^ ft

Pasture

Maintenance

per

Cow

Hired
Labor

per

Cow

Bull

Service

per

Cow

09
1:3

o

o
"SO

bt ft

York

1 $37.98
43.68
48.72
55.91
57.48

$ 8.64
16.85
20.44
28.12
44.26

$ 2.54
4.48
'4.95

3.88
4.48

$ 1.43
1.50
1.13
1.57
1.31

$12.96
12.51
12.91
13.11
13.77

$12.96
12.51
12.91
13.11
13.77

$ 4.01
4.70
4.66
5.06
5.03

$ 3.51
3.86
4.10
4.01
4.24

$ 2.11
1.71
1.42
1.24
1.84

$ 3.21
3.20
3.44
3.42
3.61

$59.60
67.082

3
4

72.66
79.20

5 82.60

Oxford

1 $29.75
2
3

37.92
42.02

4 50.23
5 67.19

* Pasture maintenance includes taxes on pasture land, repairs to fences and
cash paid for pasture hired or rented.

Cash expenses, it will be noted, are in every group higher in
York than in Oxford. Purchased concentrates and pasture, as mention-
ed before, are the items. in which the big difference occurs. The fact

that these are CASH Expenses, actual outlay of money, cuts deeply
into the actual cash in the farmer's pocket at the end of the year's

transactions.
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DEPRECIATION
TABLE 13C.

Group

o

.9 o
<Bo

,

03ft

4.3

ftQ

Wft

o

Total

Depreciation

and

Cash

Expense

per

Cow

Lef:

for

Farmer

per

Cow

York

1 1.95
-.1.15

7.93
10.48
10.89

7.63
3.25
8.61
4.75
14.25

3.91
3.87
4.38
3.52
4.10

2.49
2.18
2.13
2.93
2.49

2.20
2.20
2.20
2.20
2.20

3.39
3.39
3.39
3.39
3.39

7.96
4.92
14.51
16.20
17.19

13.51
8.82

14.13
11.07
20.13

67.56
72
87.17
95.40
99.79

43.26
46.74
56.15
61.30
87.32

62.34
2 95.40
3 107.83
4 129.60
5

Oxford

1

162.71

85.74
2

3

4

119.91
141.55
160.10

5 .. .. 176.98

The method of arriving at depreciation on cows has already been
given. In Group 2, York, it will be seen that depreciation is "minus"
on cows; in this case there had been an increase in value. Deprecia-
tion and cash expenses are totalled and deducted from the sale price
of the milk; the amount left is the amount which remains to the farmer
for his labor, home-grown feed, and interest upon his investment. It

is worthy of note that the high-producing cows of Group 5 leave an
actual cash balance in the operator's hands more than double that
left by the poor producers of Group 1, and that there is a steady increase
of cash balance throughout the table as as production increases. The
Oxford operator, because of lower cash expenses, has a decidedly higher
cash balance after meeting cash outlay and depreciation, than the
York operator.

LABOR
OPERATOR AND FAMILY LABOR

TABLE 13D.

. ^ .'S«
Si.h^t

^u^ S|^ ^ *^B^^^
Group

o§3 o
2^o m O

o
730

S£ a fl

1^^ ft O <a ft 11 1 H a <i*5C3 ss ft

York

1 62.34 42.84 2.52 45.36 16.98
2 95.40 44.91 3.54 48.45 46.95
3 107.83 49.74 5.28 55.02 52.81
4 129.60 46.68 4.82 51.50 78.10
5 162.71 49.65 3.57 53.22 109.49

Oxford

1 85.74 Same as York Same as York 45.36 40.38
2 119.91 48.45 71.46
3 141.55 55.02 87.53
4 160.10 51.50 108.60
5 176.98 53.22 123.76 ^
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From the cash left to the farmer after meeting these expenses

the farm family labor charges must now be deducted, as shown in Table

13D. Exactly the same figures are used for both counties for labor.

The amount left to cover cost of home-grown feed and interest upon

investment is, of course, much smaller in York than in Oxford, as the

effect of the large cash expenditure for feed and pasture is felt through-

out.

«

HOME-GROWN FEED

Group

•Slog

oc Q a o

a

o

I o

E>Wfe ft

•M JO O

York

1 16.98 57.40 29.5
2 46.95 67.72 70.5
3 52.81 65.88 83.7
4 78.10 72.94 100 5.16
5 109.49 72.48 100 37.01

Oxford

1 40.38 64.21 63

2 71.46 81.85 87
3 87.53 80.46 100 7.07
4 .. .. .. 108.60 83.43 100 25.17
5 123.76 94.85 100 28.91

The amount left to the farmer after meeting cash expenses, de-

preciation, and labor, is not sufficient In the three lower groups in York

and the two lower groups in Oxford to meet the value of the home-
grown feed fed, let alone the interest upon investment. In Group 1,

York, the farmer ''sold" feed worth at current market prices $57.40 to

cows which returned him in milk $16.98, or 29.5% of the market price

of the feed which they consumed. In Group 2, York, $67.72 worth of

feed fed to cows brought in only $46.95 in milk, or 70.5% of the market
value of the feed consumed. Similarly the cows of Group 3, York, and
Groups 1 and 2, Oxford, failed to return their owners full market value

for feed fed; in other words the operators of the three lower groups

of York and the two lower groups of Oxford sold their home-grown
feeds in a very poor market when they fed it to the class of cows they

kept. The higher groups leave sums varying from $5.16 to $37.01 per

cow with which to meet interest charges.
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INTEREST AT 5%

TABLE 13F.

Group

1

TO

.9 o

W ft

.15

Wft

Pasture

Land per

Cow o
•so

Eh ft

Left

for

Interest

per

Cow

Interest

Paid

1

York

1 7.49 6.67 1.07 8.37 23.60
2 6.50 6.58 1.07 10.91 25.06 o
3 7.82 7.23 il.07 9.82 25.94
4 7.36 5.43 1.07 11.66 25.52 5.16 1 %
5 8.28 7.68 1.07 18.52 35.56 37.01 5.2%

Oxford

1 5.31 4.63 1.54 4.43 15.91

2 6.05 3.74 1.54 5.53 16.86

3 6.86 3.87 1.54 5.83 18.10 7.07 2 %
4 l.(iZ 4.69 1.54 6.65 20.51 25.17 6.1%
5 7.44 5.02 1.54 7.11 21.11 28.91 6.8%

Table 13P shows the interest charges (at 5%) which must be

met with the sums remaining to the farmer after meeting all other

charges. Five per cent, can hardly be called an unreasonable return

to expect from invested capital, yet seven of the ten groups failed to

obtain this return, and in no group did the return reach 7%, which in

the years 1919-1920 was the standard charge for farm loans and mort-

gages. The group of highest producing cows in York, and the two

highest producing groups in Oxford are the only ones able to meet the

5% interest charge. Group 3, Oxford, and Group 4, York, are able to

meet a small proportion of the interest; the other groups are not in a

position to pay interest on investment as the whole revenue from milk

has been taken up in paying cash expenses, feed, labor, and deprecia-

tion, leaving nothing for interest.

COST OP MILK BY GROUPS

Having secured from the above series of tables the detailed

charges per cow to be met, we are now able to obtain the total charge

against the representative cow of each group, and, knowing her milk-

yield, to work out from the facts the actual total cost of milk per hund-

red-weight for each group. The following table shows the cost of

keeping the representative cow of each group for the year, the revenue

per cow from sale of milk had been sold at $3.00 per hundred-weight,

the cost of producing a hundred pounds of milk, and the price for

which that milk was actually sold at the farm.
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PER COW
TABLE 14.

OXFORD YORK

Group a
^ ao«
4^ a
o «
OS

U
a
asM a

fl ai
g

1

1 168.74
193.90
208.73
216.74
256.50

129
166.65
197.70
221.40
264.30

193.92
213.23
234.01
245.36
261.05

129 90
2 167 40
3 .. .. 195
4 >
5

225
262 50

PER 100 LBS. MILK

Group

Cost

of
Production

o

tn o
O M Price

Received

(Less

Hauling

1 3.92
3.49
3.16
2.94
2.91

2.83
2.80
2.75
2.83
2.76

4.47
3.82
3.60
3.27
2.98

2.73
2 2.84
3 2.75
4 2.88
5 2.89

NOTE—York dairymen almost all paid 35-37c per cwt. for hauling to To-
ronto; consequently an average of 36c per cwt. has been deducted from the gross
selling price to obtain the net price at the farm.

Even at $3.00 per cwt. which is a slightly higher price than that
actually received, the two highest groups in Oxford and the highest
group in York are the only ones yielding a profit to the operator. The
facts that interest does not have to be met in cash payments by the
farm owner, and that the home-grown feeds fed do not in most cases
cost the grower the full market value charged against them, are the
only ones making it possible for the average operator in either county
to remain in the business. The average operator would be forced out
of the dairy business if he had to pay interest on investment and buy
his feed at market prices. Financially he would, no doubt, be better
off to sell his crops outright at market prices than to **sell" them to

cows at less than market prices. The maintenance of fertility on the
farm must, of course, be considered also, and with many men other
considerations also enter.

LABOR INCOME

Several times in this bulletin it has been pointed out that the

cost of milk production decreases steadily as production increases.

Just what influence has this fact upon Labor Income, the amount return-

ed to the farmer for his time and labor?
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RELATION OP MILK YIELD PER COW TO LABOR INCOME
TABLE 15.

YORK COUNTY

Group Yield

09

03 «^

Ph 3 S
• 3 a be P

Sq 5 a W h^)

Under 5000
5000-6000
6000-7000
7000-^8000

Over 8000

7 1 6 284
13 4 9 822
10 4 6 1017
10 8 2 3952
10 7 3 2695

-2693
-1772
-1444
- 933
- 719

-1144
- 287
- 273
- 999
- 738

Table 15 is arranged to show the influence of milk yield per cow
upon Labor Income in York. It shows the proportion of plus and minus
Labor Incomes, the highest and lowest and the average for the group.
It will be noted that the Labor Income increases steadily with average
production until the highest group is reached where a slight drop is en-
countered. This is due to another influence—number of cows. Only
ten cows per farm are kept in this group, and the volume of business
is consequently too small to give a large revenue; hence the Labor
Income is not high. It will also be observed that the proportion of
"minus" incomes decreases with increased production, and that the
"highest" reward for labor increases. In Group 2 three of the four
"plus" incomes were below $300; in group 3, three of the four were
below $500. In group 4 only one of the plus incomes was below $500;
two were over $2500. In oher words increased production means in-

creased labor incomes, other factors such as volume of business and
economy of feeding, etc., being equal.

COMPARISON OF YORK AND OXFORD LABOR INCOMES
TABLE 16.

Group Oxford York

1 $ 444 $-1144
2 1290 - 287
3 1376 - 273
4 1544 999
5 1636 738

Many factors must be considered in order to reach an explana-
tion of the above state of affairs. Livestock efficiency and experience
in handling livestock undoubtedly figures largely in the result; economy
in feeding purchased concentrates is another item; investment in land
and buildings is still another. In all of these points the York operator
is handicapped—in quality of livestock, in heavy expenditure for feed,

in experience as a dairyman, and in amount of investment. Other
factors have already been discussed more fully elsewhere. Under these
handicaps the York dairyman does not begin to "pull out of the hole"
until Group 4 is reached. Of course, as mentioned previously, interest
charges do not have to be met in actual cash, consequently the lower
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group York operator, even with his heavy minus income, lives upon
the interest upon his investment, and may even break even upon the
year's income and outgo and **save" money. The money thus saved,

however, has been earned by the money invested, not by the operator's
labor, and he has had the doubtful pleasure of working for no financial

return. Living conditions and interest in farming and rural life may
make this endurable, even desirable, but as a business proposition it

does not pay.

INFLUENCE OP SPECIALIZATION IN MILK IN YORK COUNTY.

PERCENTAGE OP FARM REVENU RECEIVED FROM MLLK

Under 40% 40-50% 50-60% 00-70% 70-80% Over 80%

No. Farms 6 7 12

$399

^ 10
$-111

9
$-318

4
Average Labor Income . . .

.

$104 $572 $-398

To find the degree of specialization in milk it was necessary to

determine the percentage of the gross receipts of the farm, minus in-

crease in feed and supplies, which is derived from the sale of milk or
dairy products. The farms were then divided and grouped upon the
basis of percentage of gross receipts from milk. The number of farms
in each group is too small for absolutely definite conclusions to be
drawn, but sufficiently large to indicate that specialization beyond 60%
is unprofitable for the average dairyman under York conditions. The
fact that the two highest groups paid out 70 and $92 respectively per
cow for feed shows where part of the difficulty lies, and indicates that
heavy feeding with purchased concentrates cannot be made profitable

upon the average York farm.
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No. Farms en
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i
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83
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Oxford

64 110.4 101 16.8 33 $2240 1402

York

50 115.2 148.7 12.4 63 $1160 73

The foregoing table brings together some of the principal fac-

tors in the farm business of both counties. These points have all been
noted before, hence they require no elaboration. The result of the
higher land-values, lower stocking, heavy cash expense, and small net
cash return is seen in the York right-hand column. The main factor

in holding down the York labor income is apparently the heavy cash
expense for feed; the other items have important but minor efforts.
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CHAPTER III.

OUTSTANDING FEATURES IN MILK PRODUCTION

1. THE MILK YIELD OP THE COW.

A study of the foregoing chapters leaves the outstanding im-
pression that the milk yield of the cow is the profit determining factor
in milk production. In the following table is pointed out the important
fact that costs do not keep pace with increasing yields.

YORK COUNTY
Average

Yield

go •-; DO
03 .1-1

o o
Increase

in

Revenue

over

Poorest

Increase

in

Cost

over

Poorest

Poorest Cows
Medium Cows
Best Cows

4330 lbs.

6500 lbs.

8750 lbs.

$130
195
263

$170
207
225

$ 65
133

$ 37
55

The costs mentioned in above table do not include interest on
money invested in cows, buildings, equipment or pasture land. From
the figures presented above the additional costs of good cows are amply
repaid. As a matter of fact, actual costs can be met only by good cows.

As the above table costs include some revenue that finally accrue
to the farmer for his home grown feed and labor, the actual effect of
good cows on the farmer's pocket may be more plainly expressed in
the following table, dealing also with York County cows.

Kind of
Cows

Average

Milk Yield
Total

Revenue

per

Cow

Cash

exp.

and

Deprec.

per

Cow

Net

Revenue

per

cow

Increase

in

Net

Revenue

over

Poorest

Increase

in

Cash

Exp-,

etc

over

Poorest

Poor
Medium
Best

4330 lbs.

6500 lbs.

8750 lbs.

$130
195
263

$ 68
87
100

$ 62
108
163

$ 46
101

$ 19
32

The added actual expense of good cows is repaid two or three
fold in returns.

What good cows pay in terms of returns for farmer's labor and
feed per cow are expressed as follows, the same cows being used.

Kind of
Cows

3
a

O o

^ a

5 o
el j3
CO rt 2 "S(Hew Is

W 1^

|5 oS

Poor .

.

Medium
Best ..

$ 62
108
163

$ 45
55
53

$ 17
53
110

$ 57
65
72

30
84
100
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The poor cows give the owners the doubtful pleasure of receiving
a rather small wage per hour and of paying out about 70% of the market
value of the food for keeping up the fertility of the land. The best
cows pay an equal return per hour, a profit of $38 each toward interest
charges and maintain the fertility of the land at no cost whatever.

Supposing that the farmer's labor was to be paid for out of the
surplus remaining after market price for the feed was provided for, the
returns per hour of labor on the different classes of cows would be as
follows:—

Kind of
Cows

d
a
> ^
« o nt

left

tercst

armer's

4^^
00 o a

per

f

Labor

mer

and

Is
rt o

<5 *w 03 H

go
Retur

hour

o

of

Par
Famil

$ 62 $ 57 $ 5 $ 24
108 65 43 26 $.08
163 72 91 35 .35

Poor ..

Medium
Good .,

If a farmer is satisfied to work at producing milk to get a little

or no return on his money invested in the milk production enterprise
and take a chance on being able to make some* profits in growing his

feed at market prices and in his other farm enterprises, he can be satis-

fied with poor cows. He does not have to do this since good cows will

give him fair returns for his labor, five per cent, on his money and any
profits there may be in growing feed at market prices.

2. HOME GROWN VS. PURCHASED FEEDS

The major part of the labor and investment in a farm business
is devoted to growing crops for sale or feed. On the majority of farms
there must be a profit somewhere in growing feed crops or farmers would
inevitably fail. It would appear reasonable, therefore, in feeding oper-
ations that the dairy farmer stands an extra chance of profit if as great
a proportion as possible of the feeds fed are grown on the farm. Ad-
mitting that efficient milk production demands the purchase of some
high priced concentrates there is no profit for the farmer in the produc-
tion and handling of these feeds up to the time they are fed. They re-

present cash outgo to the dairymen. He should see, therefore, that
these be kept to the minimum and that the great bulk of his feeds com-
prise those in which he has a chance to share in the profits of the pro-
duction thereof. The following comparison between York and Oxford
cows of equal milk production illustrates the difference in actual costs

of variations in the proportions of home grown to purchased feeds.

A better recognition by Oxford dairymen of the fact that home
grown feeds must form the greater part of the ration of cows has en-
abled them to receive a much better return for their labor with all class-

es of cows. When the balance between home grown and purchased
feeds means working for nothing or getting a fair wage it may be pro-
perly called an important question.
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Milk Yield
per Cow

Feed

Bought

per

Cow

Home

Grown

Feed

per

Cow

Am't

left

for

Farm

Labor

Int.

Bate

Paid

Fanner

for

his

Labor

5500
York $44 $68 $27 .01 l-3c

Oxford 17 82 38 .14c

York 49 66 42 .08c
6500

Oxford 20 80 61 .26c

York 56 7Z 56 .18c
7500

Oxford 28 d>Z 11 .35c

York 57 7Z 90 .35c
8750

Oxford 44 94 83 .39c

I

CHAPTER IV.

CALCULATION OF MILK PRODUCTION COSTS

It must not be assumed that the data and figures presented in

Chapters II and III represent the cost of producing milk at all times
and under all conditions. These figures deal only with conditions as
discovered in the summer of 1920. That great changes in costs and
prices have taken place since that time is only too well known to all

persons. These changes have occurred in the milk production industry
as well as all other enterprises. They have been so pronounced and
rapid that the committee has found it necessary to report to the Min-
ister of Agriculture on three different dates since September, 1920,
these reports dealing with the effect of cost variations on the current
cost of milk production in January, May and September, 1921. It is

felt that since the labor and material requirements of milk production
do not vary greatly in amount from year to year although the values
to be set on these requirements do change, and have changed remark-
ably in the near past, that this publication might present calculations
that would enable anyone interested to figure at any time the approxi-
mate cost of milk production by using the ruling values for the ma-
terial and labor requirements found in this investigation and presented
in Chapter 2 on page

As the committee has issued three reports since September, 1920,
on account of changes in values of the items of milk costs, it would
seem wise to present in this chapter, the calculation of costs of these
reports based on prices at the date of issue along with the explanatory
notes on the reasons and infiuences of these changes and their final

effect on the cost of milk A study of these tables will assist greatly
in calculation of milk costs, enable the producer to make a more in-

telligent study of the various factors of his business and their infiuence
on his profits and, it is hoped, will help to make this report of more
practical value to all students of dairy farm business and to those en-
gaged in making price agreements for dairy products.

(Here follow the reports of January 15, May 20 and September
1, with explanatory notes on changes in costs.)
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COST OF PRODUCING CITY MILK, JANUARY 15, 1921.

This report is dated January 15th as the wholesale feed prices
of that date were used as a basis of calculation.

It will be noticed that this report is confined entirely to the
costs of producing city milk. The reason for this is that milk shippers
to the city are the only dairy farmers who are attempting to maintain
a uniform flow of milk. Dairyman supplying the other branches of the
trade, such as condenseries, powdered factories, cheese factories, butter
factories, etc., have curtailed their production very materially owing
to the unsettled conditions of the markets and the uncertainty of de-
mand for their milk.

FEED COSTS

Fluctation in value of feeds naturally constitutes the most im-
portant change in the cost of milk production. In all the items that
make up the cost of milk only the feed item as enumerated below and
values of cows show any actual reduction. While labour costs show
indications of decrease in the future, there is yet no apparent reduc-
tion in farm labour costs.

The following table shows a reduction in the feed cost per hund-
red pounds of milk of .315.

CITY MILK COSTS—JANUARY 15, 1921.

Peed

SEPTEMBER 1, 1920 JANTARY 15, 1921

ao=5

*^ O ^
>;:2 OS

fes

OROS
^ *< .V <u ^

Silage 80.2
Corn Stalks 7.6
Hay : 43.4
Roots i 24.2
Oats 13.9
Bran . .

;

3.2
Mixed Grain

j

7.7
Barley

s

5.3
Gluten . . . . . . . . . .i 6.2
Oil Cake, etc

|

2.8
Salt i .7

Pasture
!

i$ 6.00 per ton

I

5.00 per ton

i
22.00 per ton

!
.40 per cwt.
.70 per bus.

52.00 per ton
.90 per bus.

1.10 per bus.
68.00 per ton
80.00 per ton
1.00 per cwt.

241 $ 5.00

019 4.00

477 24.00
099 .25

286 .50

083 40.00
173 .66

122 .80

211 52.00
112 60.00

007 1.00

226

per
per
per
per
per
per
per
per
per
per
per

ton
ton
ton
cwt.
bus.
ton
bus.

bus.
ton
ton
cwt.

.205

.015

.520

.060

.204

.064

.116

.085

.155

.084

.007

.226

.036

.004

.039

.082

.019

.057

.037

.056

.028

Total Reduction in Feed Cost per cwt. of Milk 315

INVESTMENT IN CATTLE
Since September 1st, 1920, there has been a decrease in the values

of milch cows of approximately $25 per cow. These figures ascertained
by Prof. Leitch and his staff are amply substantiated by the personal
knowledge of the other members of your Committee. This reacts favour-
ably on the cost of cattle purchased this fall for production of winter
milk to the extent of $1.25 per year per cow (interest at 5% on $25)
or about .02 per cwt. of milk.
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The following complete table showing the costs of producing
milk for the city trade based on the careful survey of York and ad-

joining counties contributing so largely to the Toronto supply shows
a considerable reduction when compared with the report submitted on
September 1st, 1920. Although the net cost as shown in this report
may still appear high to many, yet in reality these figures are conser-
vative. As has been stated above the value of feeds, which constitute

the greatest item in cost of milk production, is based on wholesale prices

of January 15th for the feeds which farmers purchase. These prices

are relatively low, for the quantity purchased by each farmer is such
that it is extremely difficult for him to purchase on a wholesale price.

Moreover, with the extremely tempting high retail market values for
hay, the price of $24 per ton here charged is apparently relatively low.

It might also be pointed out that the depreciation of $25 per
cow which makes a reduction of 2c per hundred pounds of milk in the
cost of producing milk is absorbed by the farm.

The reduction of milk prices for the city of Toronto on Novem-
ber 1st have no direct bearing on the following tables, but it is inter-
esting to note that this reduction of 42%c per hundred pounds of milk
is over 9c more than the decrease in the yearly cost of producing one
hundred pounds of milk, which is 33c less than the cost based on figures
of September 1st, 1920.

COST OF PRODUCING MILK BASED ON YEAR ROUND VALUES

This table has as Its basis the survey of York and adjoining Counties supply-
ing milk to the City of Toronto. *

Number of Farms Surveyed 101
Number of Farms Used 88
Number of Farms having Complete Books 47
Number of Cows (88 Farms) '.

.
'.*.

..
'.'. *.*

.. .. 1155.
Average Value per cow .. : $ 120.38
Average production per cow ..(lb. milk) 6,500
Value of Buildings for Cows $161,312.
Value of buildings per cow 150.
Value of Equipment per Cow 21.40

(Year ending Tune 1st)

Amt. per 100 Value per Cost per 100
Feed lbs. Milk unit lbs. Milk

Silage 80.2 lb. $ 5.00 ton .205
Corn Stalks 7.6 lb. 4.00 ton .015
Hay 43.4 lb. 24.00 ton .520
Roots 24.2 lb. .25 cwt. .060
Oats 13.9 lb. .50 bu. .204
Bran 3.2 lb. 40.00 ton .064
Mixed Grain 7.7 lb. .66 bu. .116
Barley 5.3 lb. .80 bu. .085
Gluten 6.2 lb. 52.00 ton .155
Oil Cake, etc. 2.8 lb. 60.00 ton .084
Salt .7 lb. 1.00 cwt. .007
Pasture .226

1.741 cwt.

Straw—1760 pounds per cow at $5.00 per ton .068 cwt.
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Labor (Manual) Hrg. per cow Hrs. per 100 Rate per Value per 100
lbs. milk hr. lbs. milk

Operator 84.5 1.3 .50 .650
Family 37.0 .57 .25 .143
Hired & Older Sons 41.9 .64 .30 .192
Milk Hauling 9.1 .14 .25 .035

Miscellaneous 18.0 .28 .25 .070

Labour (Horse) 29.8

Miscellaneous Cash Expenses.

Ice and Sawdust, etc.

Bull Service

46

Depreciation

Cows
Buildings
Equipment

Per Cow
7.33
4.54
2.20

15

Per 100 lbs.

.113

.070

.034

1.090
.069

.025

.072

Milk

217

Investment

Cattle
Equipment
Buildings

Per Ck)w

120.38
21.40
150.00

Rate

5%
5%
5%

Coit per Cow Per 100 Ib.milk

6.01
1.07
7.50

Total gross cost per 100 lbs. milk at farm year round

,092

.016

.115

,223

$3,505

Credits

Manure
Calf

Total Credits

Per Cow
10.64
6.00

Per 100 lbs.

.164

.092

Milk

.256 256

$3,249Year round net cost at farm per 100 lbs. milk

The above report is most respectfully submitted by your Committee
knowing that you will appreciate that these figures and deductions have
been reached only after the most careful survey work on a large number
of farms and the most careful consideration of all the various items
entering into the costs of production on the average farm. This rela-

tively high cost of production existing on these farms is undoubtedly
actual and can be reduced only by years of the most constant effort on
the part of the operator in the breeding of higher producing cows and
in raising farm feeds more cheaply. Even so, it must be noted that
the 88 farms surveyed from which the above figures are compiled have
a production per cow of fully 2500 pounds milk per annum above the
average production per cow throughout the Province of Ontario.

COST OF PRODUCING CITY MILK APRIL 25th, 1921

SCOPE OP REPORT
It will be noticed that this report is again confined entirely to the

cost of producing city milk. Market conditions for powdered factories,

cheese factories, butter factories, condenseries, etc., are fluctuating so
rapidly that it is almost impossible to compile a statement for such con-
ditions which would be valuable a week hence.

The date of the compilation is April 25, 1921, and I believe that the
figures even as to feeds are quite applicable up to and even after May
1st, although there have been marked variations in some feeds since
that date.

4
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LABOUR COSTS

It will be noted that there has been no reduction in the charge
of labour for the operator himself, this remaining at fifty cents per
hour, which is still a very reasonable, in fact conservative price. It will

be noticed, however, that there is a 10% reduction in value for hired
labour, which is considered fair and logical. There is a reduction also
of 20% in value for horse labour, due to the reduction in feed costs
and manual labour costs in maintaining horse labour.

The following table compiled by your Secretary of your Commit-
tee, Prof. A. Leitch, with four explanatory notes following, gives a
concise, yet complete statement as to the basis of compilation, totals
finally reached, as to the year round net cost at farm per hundred
pounds of milk produced. You will note that there is a reduction of
fourteen cents per hundred pounds as compared with the survey work
and deductions made therefrom and reported to you on January 15,

1921.

COST OF PRODUCTION OF CITY MILK BASED ON YEAR ROUND VALUES
This table has as its basis the survey of York and adjoining Counties supply-

ing milk to the City of Toronto.

Number of farms surveyed 101

Number of farms used . . 88
Number of Farms having Complete Books 47

Number of Cows (88 farms) 1155

Average value per cow $ 120.38

Average milk yield lbs. 6,500

Value of buildings for cows $161,312.

Value of buildings per cow 150.00

Value of Equipment per cow 21.40

(Year ending June 1st)

Amt. per 100 Value per Cost per 100
^

Feed lbs. Milk unit lbs. Milk

Silage 80.2 lb. $ 5.00 ton .205

Corn Stalks .76 lb. 4.00 ton .015

Hay 43.4 lb. 20.00 ton .434

Roots 24.2 lb. .25 cwt. .060

Oats 13.9 lb. .41 bu. .168

Bran 3.2 lb. 32.00 ton . .051

Mixed Grain ' 1.1 lb. .55 bu. .103

Barley 5.3 lb. .67 bu. .074

Gluten 6.2 lb. 46.00 ton .142

Oil Cake, etc. 2.8 lb. 52.00 ton .072

Salt .7 lb. 1.00 cwt. .007

Pasture .226
1.557 cwt.

Straw—1760 pounds per cow at $5.00 per ton .068 cwt.

Labor (Manual) Hri. per cow Hr«. per 100 Rate per Value per 100

lbs. milk hr. lb. milk

Operator 84.5 1.3 .50 .650

Family 37.0 .57 .25 .143

Hired and other sons 41.9 .64 .27 .173

Milk Hauling 9.1 .14 .25 .035

Miscellaneous 18.0 .28 .25 .070

Labour (horse) 29.8 .4^5 .12 .055

Miscellaneous Cash Expenses.

Ice and Sawdust -025

Bull Service -072
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Depreciation Per Cow Per 100 lbs. Milk

Cows
Buildings
Equipment

10.80
4.54
2.20

.166

.070

.034
.270

Investment Per Oow Rate Cost per Cvvt. Per 100 lb.milk

Cattle
Equipment
Buildings

120.38
31.40
150.00

5%
5%
5%

6.01
1.07
7.50

.092

.016

.115

.223

Total gross cost per 100 lb. milk at farm year round 3.341

Credits Per Cow Per 100 lbs. Milk

Manure 10.64 .164

Calf 4.50 .069

Total Credits .233 .233

Year round net cost at farm per 100 lb. milk 3.108

CHANGES IN VALUES SINCE JANUARY 15th, 1921

A. Feed Vp.lue January 15th Value April 25th

Hay , $24.00 ton $20.00 ton
Oats .50 bu. .41 bus.

Bran 40.00 ton 32.00 ton
Mixed Grain .66 bu. .55 bu.

Barley .80 bu. .67 bu.

Gluten 52.00 ton 46.00 ton
Oil Cake 60.00 ton 52.00 ton

B. Labour.

Operator—No reduction per hour.
Hired—Reduction 10% to .27 per hour.
Horse—Reduction 20% to .12 per hour.

C. Depreciation on Cows.

Raised from $7.33 to $10.80 per cow on account of return to normal diflFerence

between milk cow price and beef price for poor to common butcher cows. This
difference has increased $22.50 per cow since September 1st, and on the 88 farms
applies to 178 cows sold or a total added depreciation spread over 11.55 cows of
178 X $22.50 = $4005, or $3.47 per cow.

D. Value of Calf.

Decrease from $6.00 ave. value to $4.50 each.
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REPORT OF COMMITTEE, SEPTEMBER 1, 1921.

COST OF PRODUCTION OF CITY MILK BASED ON YEAR ROUND VALUES

This table has as its basis the survey of York and adjoining Counties supply-
ing milk to the City of Toronto.

Number of farms surveyed . . 101

Number of farms used 88
Number of Cows 1155
Average value per Cow $ 100
Value of buildings per cow 150.00
Value of Equipment per cow 17.12

Average milk yield lbs. 6,500

Feed
Amt. per 100

lbs. Milk
Value per

unit
Cost per 100

lbs. Milk

Silage
Corn Stalks
Hay
Roots
Oats
Barley
Mixed Grain
Bran
Gluten
Oil Cake
Salt
Pasture

100.

7.6

36.9

24.2

10.4

4.0

. 5.8

9.9

6.2

2.8

.7

lb.

lb.

lb.

lb.

lb.

lb.

lb.

lb.

lb.

lb.

lb.

$ 5.00

4.00

20.00
5.00

.48

.67

.57

28.00
48.00
54.00

1.00

ton
ton
ton
ton
bu.
bu.

bu.
ton
ton
ton
cwt.

.250

.015

.369

.060

.147

.056

.080

.138

.148

.175

.007

.226

Straw—1760 pounds per cow at $5.00 per ton

1.571 cwt.

.068 cwt.

Labor (Manual) Hrs. per cow

Operator 84.5
Family 37.0
Hired & older sons 41.9
Milk Hauling 9.1
Miscellaneous 18.0

Labour (horse) 29.8

Miscellaneous Cash Expenses
Bull Service

Hrs. per 100
lbs. milk

1.3
.57

.64

.14

.28

.46

Rate per
hr.

.40

.225

.25

.225

.225

.12

Value per 100
lbs. MilU

.520

.128

.160

.031

.063

.902
,055

.025

054

\

Depreciation Per Cow Per 100 lbs. Milk
Cattle
Buildings
Equipment

4.54
2.20

.113

.070

.034

Investment

Cattle
Equipment
Buildings

Per Cow
$100.00

17.12
150.00

Rate

5%
5%
5%

Cost per Caw
$5.00

.86

7.50

Per cwt Milk.

.077

.013

.115

Total Gross Cost at Farm, year round, per 100 lbs. mi Ik

Credits
Manure
Calf

Per Cow
10.64
4.50

Per 100 lbs. Milk
.164
.069

Total Credits

Vear round Net Cost at Farm per Cwt. Milk

233

217

.205

3.097

,233

2.864
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CHANGES IN VALUES SINCE MAY 20tli, 1921

FEED. Since May 20th, 1921, the date of issue of the last report,

the values of feeds used in milk production have not greatly fluctuated.

However, the yields of the various feed crops approach this season
the point of abnormality that will inevitably cause changes to be made
in the proportions of the various feeds used during the coming autumn
and winter. The hay crop in Western Ontario generally has been an
indifferent one, and a failure of this crop in Eastern Ontario and Quebec
will doubtless mean a high price for hay in all of Eastern Canada.
The silage corn crop, however, promises to be unusually large and as a
consequence dairy farmers will aim to replace much of the hay
usually fed with silage or corn stalks. The cereal feed crops, oats,

barley and mixtures of these two grains, are light in yield and weight
per bushel, and economy in the use of these feeds will stimulate the
use of the ordinary purchased concentrates, particularly bran which can
now be procured at a reasonable price.

The best analysis and judgement of those studying closely the
feed situation would suggest the following changes in amounts and
values of the feed items of milk production.

PER 100 LBS. MILK

" Feed Amount Amount Change Value Value
Winter 1920-2] Winter 1921-22 May, 1921

$ 5.00

Sept., 1921

Silage 80.2 lbs. 100 lbs. Inc. 25% $ 5.00
Hay 43.4 lbs. 36.9 lbs. Dec. 15% 20.00 20.00
Oats 13.9 lbs. 10.4 lbs. Dec. 25% .41 .48

Barley 5.3 lbs. 4.0 lbs. Dec. 25% .67 .67

M. Grain 7.7 lbs. 5.8 lbs. Dec. 25% .55 .57

Bran 3.2 lbs. 9.9 lbs. Inc. 210% 32.00 28.00

In many cases the deficiency in farm grown grains will not be
replaced entirely by bran; gluten feed, corn and other products will be
used, but the general effect on the cost will be practically the same.
It is interesting to note that although the cost of the total feed ration
is practically the same as in the report of May 20th last, the dairyman
will have to pay out in cash about 10c more for each hundred pounds
of milk produced than he did last year.

LABOR. Owing to the decline in wages in all industries, the
following changes in farm labor seem justified, particularly with fur-

ther declines in this item to be expected during the coming months.

Operator
Family
Hired
Milk Hauling, Etc.

Value per hr.

May, 1921.

.50

.25

.27

.25

Value per hr.

Sept., 1921.

.40

.225

.25

.225
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BULL SERVICE. Owing to the decline in costs of feed, labor and
Investment for all live stock, it seems reasonable to make corresponding
reductions from the past cost of maintaining service bulls. A decrease
of 25% in this item about equals the decrease in feed, labor and in-

vestment in cows since September, 1920, when the first report was issued.

DEPRECIATION. The only item of depreciation that can greatly
fluctuate is that of cows. This item of cost is difficult to estimate and
must be treated along with that of investment in cows and the connec-
tion between investment of milch cows and the sale price of common
butcher cows. It would appear that the deduction for investment in
cows made in the next paragraph would about restore the balance be-
tween the cost of the average dairy cow and the price received for cows
turned off, that ruled a year ago. This would seem to justify a return
of this item to the same figures used in the reports of September, 1920,
and January, 1921.

INVESTMENT.

A. In Cattle. There has been a marked decrease in the price of
dairy cows both in the stock yards and at private and auction sales, since
May, 1921. The average price of good dairy cows in different periods
of lactation in districts not seriously affected by the feed shortage is

$100. This would appear to be the safest figure to use for this item
at this time.

B. In Equipment. Dairy equipment has undergone some con-
siderable reduction varying in different items from 15% to 30%. A re-
duction of 20% has, therefore, been made in this item.
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INTRODUCTION.

Although flour is one of the most common materials used in the

preparation of our foods, very few people have a clear idea of the wide

difference between the flour-producing properties of the various varieties

of wheat grown in different localities, of the effect of climate, soil, etc.,

and of the different grades of flour on the market. To many people

flour is simply flour, and they know no grades, unless it is simply two

kinds—^bread and pastry flour. As a matter of fact, there are a great

many grades of flour; ^and, while the millers, particularly those in the

larger milling concerns, strive to keep the different grades of flour uniform

from year to year, there are wide differences in the quality of the wheat,

which is their raw material, that renders this problem a very difficult

one, if not impos'sible. Consequently, the flour got under any one grade

is very likdy to vary somewhat in strength, or in some of the conditions

which would affect the baking. By blending wheats of different grades

and varieties of different qualities the miller may be able to produce a

uniform sample of flour, but in certain seasons this may be a very difficult

problem. Very often the millers are blamed for producing poor flour

when the circumstances that affect this are beyond their control

Circumstances Influencing the Quality of Wheat.

There is abundance of evidence to prove that the composition of

wheat is influenced by its environment. Millers are quite familiar with

the fact that some districi^s in Ontario will produce a better quality of



wheat than others, and that the spring wheat of the Western Provinces

is superior to the best Ontario can produce. Possibly climate (including

variations due to season) and soil, or rather, the condition of the soil,

have the greatest influence on the composition of the wheat To obtain

a good quality of wheat for milling purposes we require bright, warm
days, with an a.bundanee of sunshine and an absence of an excess of

moisture; or, in other words, the conditions which would cause rapid^

though normal ripening of the grain. Wheat that has ripened slowly,

or that is over-ripe, is usually somewhat low in protein, and, conse-

quently, in gluten, and rich in starch. Chemical investigations seem to

show that at the time of blossoming the plant has taken up nearly all

the nitrogen and ash constituents that it will have in the matured plants

while it continues to take up carbon as long as the plant is green. This

means that the linger the time from blossoming to maturity the greater

the opportunity for the plant to take up carbon and convert it into

starch and store it in the grain. Consequently, slowly matured grain

will be plump. The amount of protein, or gluten, is determined by the

amount of nitrogen taken into the plant in the early stages of growth,

and the completeness with which this is transferred to the seed.

A comparatively high temperature, long bright days, an absence of

an excess of moisture, are the conditions which prevail throughout our

Western provinces, and these are, doubtless, some of the conditions

that account for the high quality of wheat produced there.

The researches of Laws and Gilbert at the Rothamsted Institution,

in England, and cf the Central Experimental Farm at Otta.wa, show

that manures have very little influence on the composition of the wheat.

Eecent inyestigations by Dr. F. T. Shutt, Central Experimental Farm,

Ottawa, show that the amount of moisture in the iSoil is a greater factor

than the amount of nitrogen available to the plant. These investiga-

tions indicate that when wheat is grown on two different soils, one of

which contains more moisture than the other, the moist soil will produce

grain with low gluten and high starch content. This is probably due

to the fact that in this case maturity is retarded. It will thus be seen

that the wheat from the same localities and of the same variety may be

quite different in composition and in milling qualities. Furthermore, it

is well known that the wheat from some localities in our own Province

is very much superior to the same variety of wheat grown in another

locality. Thus, without going too deeply into this point, it will be seen

that wheat is not of a constant composition, but that it varies from

season to season and in different localities. The composition also varies

widely ^vith different varieties.

Varieties of Wheat.

Wheats are commonly divided into two main, classes—those sowti in

the autumn and harvested the next summer, known as fall or winter



wheats, and those sown in the spring and reaped the same season, known

as spring wheats. As a rule, the spring wheats are harder, and make a

superior flour for breadmaking purposes. There are a great number of

varieties of these two different classes of wheats, w'hich vary very

much, not only in yield of grain and straw per acre, but also in

milling and baking qualities.

Some of these varieties are very soft, and yield a poor quality of

flour. Unfortunately, these soft wheats usually produce more bushels

per acre than the harder, better wheats; andj as the buyer makes very

little difference in price, it naturally follows that the softer, heavy

yielding varieties are grown in largest quantity.

We have milled and baked the varieties of both spring and fall wheats

grown on the College experimental plots each season since the year 1907.

The results are very interesting and instructive and show very conclusively

the wide difference in the quality of some of the wheats grown. The results

of these tests are, however, too voluminous to incorporate here and will be

reserved for some future publication.

To the Ontario miller the question of the varieties grown in his

own district is a very important one, for the greater part of this wheat

will probably be delivered at his own mill; and, if the varieties are poor

ones, his difficulties in manufacturing a strong flour are increased. For-

tunately, there are not a great number of varieties grown in the Western

Provinces, and the mixing in transit makes the wheat of more uniform

grades than could possibly be done in this Province.

Milling of Flour.

The roller mill process of making flour is a gradual one. In the old

days, when all the flour was ground by the stone process, the whole of

the flour was left in one grade, and the germ and some of the bran

layers of the wheat were not removed in the bolting process. The

consumers demand for whiter flour than could be made by this process

was partly instrumental in bringing in the roller process of milling,

although the introduction of harder varieties of wheat, closer milling,

and the division of flour into a number of grades were some of the other

reasons for its introduction.

By the roller process the miller has it in his power to separate the

flour into as many grades as he chooses. There are, however, three standard

grades, but the miller may blend these grades in any way he wishes to

make a flour of the quality demanded by the market

The accompanying cut shows the different parts of the wheat kernel.

The milling process consists in separating as completely as possible thp

a-
»'



internal starchy part from the outer bran layers and germ. Naturally, the

closer bran layers are ground, the more of the broken bran particles and

ash there will be in the flour.
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Briefly the process of milling is as follows: After being thoroughly

cleaned, scoured, and "conditioned," the wheat is passed between a pair

of corrugated rollers revolving towards one another, but one travelling

slower than the other. In this first "break'' the wheat is broken and the

resulting product is separated into a number of grades of middlings

and a coarser material. This latter product is returned to another pair

of rolls for a little closer grinding. It is then sifted as before and the

coarser materials again returned to the rolls. This treatment is repeated a

fourth or a fifth time, or until practically all the starchy materials are

removed from the flat particles of bran. With each sifting some material

fine enough for flour is obtained, but the greater part of the endosperm, or

central part of the wheat, is left in a course, granular condition, which,

when purified, forms the wheat farinas that are sold as breakfast foods



under a great numJber of different names, such as Meat of Wheat, Hearts of

Wheat, Wheat Crystals, etc. It is from this same part of the wheat that

the whitest and strongest flours are made. The germ is the richest part

of the grain in protein and fat ; the inner hran layers are next richest, and

the starchy endosperm contains the least of these constituents. It naturally

follows that if flour is made from the endosperm it will be whiter, and lower

in protein, fat, and, crude fibre than if the whole grain was included, or

somewhat poorer than if all the flour made from the wheat was left in

one grade, as was done in the old stone process, or as is done to-day in

making a straight-grade flour.

The distribution of the food constituents is well illustrated in the

following table where we have the composition of the different grades of

flour and the mill by-products made from one stream of wheat. The

wheat was graded No. 2 Northern and milled in the usual way, four bushels

and twenty pounds being used to make a barrel of flour, or a yield of a

little over 75 per cent.

Percentage Composition of Wheat and the Flour and Feed
By-Products made from it

Kind of Flour Crude Crude Crude Crude Soluble
and Feed Moisture Protein Fat Fibre Ash Carbohydrates

% % % % % %

Wheat 12.77 14.08 3.03 1.96 1.50 68.66
Patent, 40% 13.32 12.40 1.30 .11 .39 72.48
Bakers, 52% 13.10 13.19 1.71 .18 .40 71.42
Clears, 8% 12.43 16.18 2.55 .16 .69 68.00
Feed Flour 10.56 18.36 4.33 2.52 2.31 61.92
Shorts 12.86 19.58 6.54 7.08 4.40 49.54
Bran 13.14 16.55 4.54 11.11 5.41 49.25

it will be noticed {hat the "dears'^ or low-grade flour contains the

most fat, fibre, ash and portein, and the least 'Starch, and that the

patent flour has the least of the flrst four named constituents—in every

case very much less than the wheat from which it was prepared—and

the largest percentage amounts of cai^bohydrates, or starchy material.

When we remember that there is more fat, ash, fibre, and proteins in the

bran layers than in the endosperm, and that the patent flour is kept as

clear as possible of bran particles, we are not surprised that this flour is

low in these materials and that it is particularly rich in starch. Because

of these facts it is lighter in color that the other grades. For reasc-ns

we do not fully understand, the patent flour will produce the best quality

of bread, especially in the matter of texture, and sells for more money



than any of the other grades. Judging by the percentage composition,

the low grade flour will produce the most nutritious bread, although, as

we shall see later, this does not neces'sarily follow.

The three standard grades of flour shown in the above table, patent,

bakers, and clears, represent all, or 100 per cent, of the flour made from

the wheat. In the milling operations, from which the alwve data was ob-

tained, the patent constituted 40 per cent, of the total yield of flour, the

bakers 52 per cent., and the clears 8 per cent. The corresponding commer-

cial grades of flour are sold under trade names, each miller having a special

name for his particular flour. Thus the well kno^vn flours, Five Roses,

Purity, and Eoyal Household, are flours of the patent grade, while Glenora,

Three Stars, and Harvest Queen are of the bakers grade. Xaturally, the

percentage of the flour left in various grades is not fixed, but is varied 'by

everv miller according to the quality of the wheat he is milling and the

strength and colour of the flour he -gashes to produce.

When all the flour of the three standard grades is left together, it

forms what is known as a '^straight" grade. Som.etime's a little of the

clears is taken off, thus improving the flooir, or sometimes 10 or even 25

per cent, of the poorest flour is separated and the balance is sold as a

standard or long patent. There are wide differences in the quality of flour

used in various parts of this country, hut more especially in foreign

countries, and the miller naturally tries to make a flour that will suit the

market. On the other hand, however, the larger milling companies

are very jealous of the reputation of their standard flours to which they

have given trade names and always try to keep them up to strength.

The above named grades of flour are generally made from the hard

Western wheats. The softer Ontario winter wheats do not allow of the

same process of gradual reduction and separation, and the flour made from

this class of wheat is commonly scld as a "straight" grade; or as a long

patent.

As stated earlier, the soft winter wheats contain less protein and more

starch than the spring varieties; consequently, as gluten is a part of the

proteins, the flours will be lower in gluten. They will also be more starchy,

and are generally whiter in colour; these flours are usually sold as pastry

flours. Although good hread can be made from them, it is not so suitable

for commercial breadmaking as the stronger spring wheat flour. It is

generally thought that the soft flours make a sweeter and more palatable

loaf of bread, but it will not produce so much, nor will it make so large a

loaf, as the stronger flour. Many millers in Ontario make a blended flour,

in which there is 30 or 40 per cent, of spring wheat and the balance made
up of winter wheat. Some of the bakers use tiie soft flour; but usually,

they prefer to do their own blending, because the two flours do not "work"
evenly in the breadmaking process.



There are other grades of flour on the market. Among these possibly

the Graham is the niiost important. This flour, if true to name, should

he the whole wheat, ground fine, with no bolting process. Therefore,

it should be of tlie same composition as the wheat from wliich it is

prepared. It is to be feared that very often the material sold for Graham
flour does not come up to this standard. Much of the flcur sold for

this purpose is a mixture of flour and bran. In this way the germ is elimin-

ated and the flour will keep longer. Entire-wheat flour is not used to

any great extent in this country. In preparing it the outer bran layers

are practically peeled off by machinery, and then the remainder of the

wheat is reduced to flour.

Gluten flour is a special brand prepared for people troubled with

diabetes, or others who cannot use starchy foods. If it is true to name
it would be a flour washed practically free of starch. Consequently, a

true gluten flour will contain a high percentage of protein and most
naturally, be a high priced flour.

Quality in Flour.

The various kinds of flour dealt with in the preceding paragraphs

comprise all those in general use throughout this country. They vary

much in strength, due to the circumstances which cause variation

in the quality or strength of the wheat, the milling, the grade, and the

kind of flour. Unfortunately, our knowledge of the ultimate composition

of the constituents of flour, or the various intricate changes that take

place in the making of bread, is not complete enough to make it possible

for us to determine by chemical analysis the best breadmaking flour.

Within certain limits it is an easy matter to tell which flour will make

the best bread. For instance, the flour from hard spring wheat is usually

granular, or gritty; and, when squeezed in the hand, does not readily

pack, leaving the imprint of the fingers, whereas the soft flouro do. The

hard, or strong, flours absorb more water and give a better yield of

bread. They also have more gluten, which gives them greater expansive

propertiesi. In general, the hard flcoirs are usually spoken of as the bread

flours and the soft flours as the pastry flours. But when we come to

distinguish between the different kinds of strong flours, the feel, or

appearance alone is not sufficient upon which to base a correct judgment

regarding the merits of the two flours, nor will chemical analysis aid us

materially.

The baker likes a flour that will absorb a lar^-e amount of water, yield

a large loaf of a desirable shape, with good colour and texture. Such

a floiT is usually spoken of as a strong flour, but if we look deeper and

attempt to define "strength" in flour, we find many conflicting^ views.

Jago defines strength as the capacity of a flour for absorbing water, and
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treats separately the qualities of size, shape, colour, and texture.

Humphries' and Biffin's definition of strength is the "capacity for

making large well-piled loaves.^'' This definition suggests that the pri|mary

factor is the size of the loaf the other factors being shape and, perhaps,

to some extent, texture.

If we try to explain the factors that influence the volume, texture,

and shapeliness of a loaf of bread, the conflict of views is even more in

evidence. The oldest idea suggested that, because of the tenacity of the

gluten, the carbon dioxide produced in the dough by the action of yeast

was retained, and caused the dough to rise. No doubt a large amount of

gluten is frequently associated with large volume and good texture, but

there are apparently other factors that influence the result, for there

are many cases in which the flour Avith the highest content of

gluten does not give the largest loaf. Attention was called to the fact

that some glutens were solt and flabby, while others were firm and

tenacious, and attempts were miade to ascertain the quality of glutens,

by determining the relation between the weights of dry and wet glutens.

Fig. 2—'Bread made from Western spring w^heat

and Ontario winter wheat.

iJago, The Science and Art of Breadmaking, London, Simpkin, Marshall &
Co., 1895.

jHumphries and Biffen, Journ, Agric. Sci., Vol. II., ?t. I., p. 1.



their expansion power under the influence of heat, the proportion of

gliadin to glutenin, which together make gluten, etc. But none of these

methods have been .entirely satisfactory. It has been suggested

that it is not the ratio of gliadin and glutenin, but the absolute amount

Fig. 3—^Bread made from three gradf^s of flour made from one stream
of wheat,

of gliadin which gives strength to a flour. This also has been discredited.

Another theory suggests that the size of a loaf is not so much dependent

upon the quality or quantity of the gluten as upon the amount of sugar

contained in the flour, together with that formed in the dough by diastatic

action, and that shapeliness, and probably gas retention, are dependent on

the physical properties of the gluten as miodified by the presence of vary-

ing proportions of mineral matter and acid. Many other theories have

been advanced from time to time to account for strength in flour, but

none of them have made it possible to devise a method for testing flour

that will take the place of actual baking tests.

From what has been said, it is evident that our knowledge, or lack

of knowledge of the chemistry of flour and breadmaking is anoither

instance of the fact that many of the most common materials and every-

day operations around us are the least understood. Frankly, we do

not know enough about chemistry of flour, or of the changes that

the various constituents undergo in the process of breadmaking, to

devise any system of chemical analysis that will give conclusive and

satisfactory evidence of the strength of flour for breadmaking pur-

poses. Therefore, the only available method of determining the rela-

tive value of flour for bread purposes is by actual baking trials.
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In all our baking' trials nothing but a littk sugar, salt and lard

in addition to the yeast and water, was added to the flour. In order

to bring out the full expansive power of the flour, a rather large quan-

tity of yeast was used. The conditions were kept as uniform as pos-

sible, but each loaf was placed in the oven when it had risen suffi-

ciently and the general appearance indicated that it was ready for baking.

Quality of the Different Kinds of Flour.

It is impossible to bring out here all the differences in quality of

the bread of the various kinds of flour. Fig. 2 shows the average

size of the loaf of bread made from equal weights of the Western

hard spring wheat flour and our soft Ontario winter wheat flour.

The former is a good bread flour ; it has more and better gliiten,

greater water absorptive power, greater expansion, and, in every re-

spect but that of flavor, produces a more desirable loaf than the

latter. Good bread can be and is being made every day from the soft

wheat flour; but, while it may be preferred by some people, it will not

make bread that will supply the demand of the bakers' customers so well

as the stronger flour.

Fig. 3 shows loaves of bread from the three grades of flour made from

one stream of the Western wheat and are the grades of flour obtained in

the milling experiment, analysis of wliich are given on page 6. The accom-

panying table gives the figures showing the percentage of gluten and the

water absorption of the flours, the weight and size of the several loaves,

and the quality of bread. Exactly 12 ounces of flour was used in making

each loaf. To secure the figures showing the comparative quality of the

bread, that made from the patent flour was taken as a standard and given

100 points for colour, texture a-n-d appearance, and the other loaves were

marked in percentage of the standard. It will be interesting to compare

the composition of these three grades of flour as shown earlier with the

results of this baking test and see the influence of the comparatively

small difference in composition.

The following table illustrates the difference in the quality of the three

grades of flour made from one stream of wheat.

Per cent
Gluten Per cent

of water
absorbed

Weight
of loaf

grams

Size of

loaf

Cubic in.

Quality of loaf

Flour

Color TextureWet Dry Appear
ance

Patent
Bakers'
Clears

40.70
44.35
52.95

14.55
15.50
16.80

56.0
57.6

59.4

470
480
493

149.45
151.89
131.15

100.0
95.0
70.0

100.0
95.0

70.0

100.0
95.0
700
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The first two loaves were very similar in appearance. The patent

flour it will be seen, contains less gluten than the bakers' grade, yet it

has produced nearly as much bread and it is of a superior quality. The
^^clears" or low grade flour made a smaller loaf with a dark reddish brown

crust, much richer in colour than that made from the higher grades of

flour; but, the crumb was darker and the texture coarser. The chief

superiority of the quality of the bread made from the patent flour over that

made from the bakers' grade is found in the whiter colour, the evenness

and silkiness of texture. In a like manner, although in a more marked

degree, the bakers' grade of flour produces a bread superior to that made
from clears. The feed flour contains a large pecentage of gluten, but

it also contains a large percentage of bran, the sharp particles of which

cut the gluten and prevent the dough from rising. Consequently, this

flour will produce a small loaf of bread very dark in colour, heavy and

sticky and of an undesirable flavour.

These differences in the quality of the flour made from one stream

of wheat are not the only factors influencing the quality of flour, for the

different varieties vary greatly in strength and the same variety grown in

one section may be very much superior to that grown in another section.

In Fig. 4 we have a photograph of seven loaves of bread from seven

different varieties of wheat gro^m on the Experimental plots of the

Ontario Agricultural College. This cut illustrates the wide variation

in the quality of the bread the different varieties are capable of producing.

The comparison is more fully brought out by a study of the figures

given in the following table:

Per cent
of

Gluten

Per cent
of water
absorbed

Weight
of loaf

*grams

Size of

loaf

Cubic in.

Quality of loaf

Flour
Color Texture

Appear-
ance

Bulgarian 26.87 47.4 458 128.71 97.0 97.0 100.0
Early Red Clawson 25.87 48.8 464 100.04 97.5 96.0 93.0
Kentucky Giant 27.10 48.8 460 120.78 99.0 102.0 95.0
Early Genesee Giant 26.87 48.8 459 132.37 100.0 100.0 100.0
Geneva 28.40 47.4 462 115.90 98.0 97.5 98.0
Dawson's Golden

Chaff 22.50 48.8 473 111.63 90.0 94.0 96.0
Egyptian Amber 27.50 48.8 475 127.49 99.0 7.90 100.0

* 28.34 grams in 1 ounce.

Egyptian Amber gave the best yield of bread, the Early Genesee

Giant the largest loaf and the best quality of bread, while Dawson's
Golden Chaff and Eai^ly Red Clawson gave the smallest loaves and the

poorest quality of bread. In Fig. 5 the cut loaves of Nos. 2 to 6,

inclusive are sho\\Ti. N'ote the coarse, open texture of Dawson's Golden
Chaff and the Early Red Clawson, and the nicely rounded shape of the

loaves from Early Genesee Giant and Geneva.
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Fig, 4 Bread from seven Winter wheats grown on Experimental plots, Ontario
Aigricultural College*.

No. 1, Bulgarian; No. 2, Early Red Clawson; No. 3, Kentucky G-iant; No. 4,

Early Genesee Giant; No. 5, Geneva; No. 6, Dawson's Golden Chaff; No. 7,

Egyptian Amher.

Fig. 5. Cut-surface of loaves shown in Fig.3.

No. 1, Early Red Clawson; No. 2, Kentucky Giant; No. 3, Early Genesse
Giant; No. 4, Geneva; No. 5, Dawson's Golden Chaff.

Fig. 6. Bread from Ontario Winter wheat grown in different localities.
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Previous mention was made of the fact that some localities pro-

duce a better quality of wheat than others. Fig. 6 shows the difference

in size of two loaves of bread m^ade from Ontario winter wheat

grown in two different localities. The larger loaf was also much
superior in color, texture and general appearance. It is evident that

the millers in the locality in which the sftronger wheat is grown, or

those who buy from this district, have an advantage over the unfortunate

ones who have to use the weaker wheat.

Again, as shown in Figs. 4 and 5, the general quality of the w*heat

in any section will vary as the predominating varieties are of the

stronger or weaker sorts. The miller grinds a mixture of varieties,

usually striving to use enough of the stronger varieties with the weaker

sorts to keep up a good quality of flour; but, unless he is catering to

some special trade, he does not pay so much attention to uniformity of

grade as when the stronger and usually more expensive flours are being

made. In the case of the Western wheats, the same difference exists

between varieties, localities in which it is grown, and the condition of

the soil producing it, etc.; but most of this wheat is graded and passes

through the elevators where all the wheat of the same grade is mixed

together; consequently, unless the miller can bay from desired districts

and ship by car directly to his own mill, he cannot control the selection

of the wheat very much.

Blended Flour.

This mixing of varieties of wheat and that from different localities

is a form of blending; but, what is commonly known as blended

flour is made by grinding some of the soft Ontario wheats with the

harder wheats from the West.

The object of blending flours is partly for economy, as the soft

wheat is usually cheaper than the hard, and partially to secure the flavour

of the one and the expansion and texture of the other. They are usually

spoken of as "general purpose" flours, or as "household" flours.

In Fig. 7 we have an illustration of the effect of blending different

proportions of the hard with the soft wheats. Loaf No. 1 is made from an

85 per cent. Manitoba flour, and No. 7 is made from an 85 per cent, soft

flour. No.6 contains 20 per cent, of the Manitoba flour and 80 -per

cent, of the Ontario flour. No. 5 contains 30 per cent, of the Manitoba

and 70 per cent, of the Ontario flour, and Nos. 4, 3 and 2 contain 40,

50 and 60 per cent., respectively, of the strong flour. Note the increase

in size with the increased proportion of the stronger flour.
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Fig. 7. Loaves of bread made from Manitoba and Ontario flours Wended in
following proportions:

No. 1 100% of Manitoba
No.
No.
No.
No.
No.
No.

60% »» tt and 40% Ontario
50% >f tf " 50%
40% tt tt " 60%
30% n »> " 70%
20% »» tt " 80%

. " 100%

soft flour.

The following table gives figures showing the change in yield of bread,

the size and quality of the loaf of bread prodoiced in each case. Twelve

ounces of flour was used in moiking each. loaf.

Per cent
of

Per cent
of water

Weight
of loaf

Size of

loaf

Quality of loaf

Flour
gluten absorbed *grams Cubic in. Color . Texture Appear-

ance

No.l 34.09 68.8 523 167.0 100.0 100.0 100.0
No. 2 32.31 66.2 507 162,9 99.0 99.0 98.5
No. 3 31.86 64.6 495 146.4 98.0 98.5 96.0
No. 4 31.41 62.5 496 145.8 97.0 98.0 95.0
No. 5 28.97 61.4 489 125.7 96.0 96.0 92.0
No. 6 30.52 60.9 490 115.9 95.0 95.0 90.0
No. 7 29.63 52.2 477 111.6 94.0 94.0 87.0

*28.34 grams in 1 ounce.

It is evident a certain amount of a weak flour may be added to the

strong Western spring wheat flour without seriously reducing the quality

of the bread produced. It is well to rem(ember, however, that the quality

of the strong wheats of Western 'Canada as well as the winter wheats of

Ontario vary in strength from year to year and that consequently, the

percentage of the different kinds of wheat that may be used in a blend

must vary from season to season.

Experience shows that by varpng the methods of breadmaking, a

blended flour containing a large percentage of soft winter wheat flour may
be successfully used in making home made bread and even in commercial
bread making.
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Bleaching.

Every experienced baker knows that newly made flour does not give

so satisfactory results in breadmaking as flour that has been aged by
storing in a suitable place for two or three months. Under normal con-

ditions there is a slight drying out of the flour, but the increased water

absorption of the aged flour is probably due to changes in the gluten as

the expansive power is also increased and the flour is improved in

color and texture.

Bleaching the flour by chemical means appears to have a somewhat

similar effect as that brought about by ageing; but, while a freshly

milled bleached flour is better for breadmaking than the fresh unbleached

article, the artificial bleaching will never make a flour equal in quality to

that obtained under the ordinary conditions of ageing. The chief advantage

derived from artificial bleaching is obtained when freshly milled flour from

wheat of a new crop has to be marketed at once, but more especially if it

has to be manufactured into bread without allowing time for proper

ageing.

As a general rule, only the better grades of flour are

bleadhed. The cost of treatment is small and the action, while not

instantaneous, is rapid.

Keeping Quality of Flour.

The length of time a flour will retain its strength and quality depends

upon conditions under which it is stored. Under normal conditions

a flour will imprcve in quality for some months, and our .experiments show,

that flour made from new wheat, may keep improving for a year.

Some of these changes undoubtedly take place in the w'heat, so chat we

naturally would not expect flv>ur made from wheat, six months to a

year old, to take as long to reach its maximum quality as flour from new
wheat. It will be seen then, that the length of time a flour will require

to age, will depend upon the age of the wheat. This factor, and also the

maximum life of the flour, is influenced by the conditions under which

it is stored. Under good conditions we have kept flour over two years

before it showed any signs off falling off in strength. Flour readily

absorbs odors and moisture, consequently it should be kept in a cool, dry,

airy place, free from odors.

Almost any foreign odor is objectionable in flour and it seems to

readily absorib the odor of anything with which it comes in contact.

Kerosene, apples, onions, etc., have all been known to flavor flour. Eecently

we have had occasion to examine flour that had a strong flavor of sweet

clover. On securing a sample of the wheat from which the flour was

made, we found no sweet clover in it, and could only conclude that the

flavor was absorbed by the wheat sometime when in contact with the

clover, possibly in the mow before the grain was thrashed.
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Flour very readily absoribs moisture. Heat and moisture are two
of the essentials of the various forms of life found in flour. One of the

results of the presence of sufficient moisture and heat is the development

of an acid which makes the flour sour or unsound. Along with this we
may have rapid growth of many kinds of organisms including yeast, and
moulds, which may give a very undesirable flavor to the bread. Thus the

proper control of moisture is an important factor in keeping flour; natur-

ally a cool damp cellar is not a good place to store flour nor is a hot dry

attic. It should be stored in a cool, dry, airy place.

Breadmaking.

The object of the miller is to make all the flour that is possible froon

the wheat at his disposal and to separate this into the grades demanded
by his customers. The baker's part is to make from the flour the maxi-

mum amount of bread of a good quality. To do this intelligently, he

should not only be familiar with the methods of manipulation, but he

should also understand the nature of the materials he is working with,

and, ISO far as is possible, the chemical and physical changes brought about

during the process.

We have dealt with flour and it now remains for us to discuss some

of the more important leavening materials and other ingredients used in

making bread and the changes which these bring about in the dough.

Leavening Mateeials

Yeast.

Yeasts are the natural agents which cause the fermentation of bread

dough, familiar to every housewife as "raising.'' This fermentation

of bread has been known almost as long as we have any recorded history,

for early Bible T\Titers tell of leavened and unleavened bread, the former

being raised with leaven (which we now know was yeast) and the latter

being baked without previous raising. Although this phenomienon of

the fermentation of bread was thus known from very early times, its

real cause was not definitely proven until the last century, when between

the years 1830 and 186(> German and French scientists showed that

different fermentations were caused by living organisms, and among
these was the yeast organism, or, as it is commonly called, the yeast

plant. Yeasts are also active in a number of other fermentations, viz.,

the brewing of beers, ales and wine®, either commercial or home-made,

the making of vinegar, the "spoiling" of canned fruits, and production

of gassy curd in dheesemiaking, etc.

Yeast plants are always microscopic, no species being large enough

to he seen with the naked eye. The individual yeast plants average

only 1-3000 of an inch in diameter, hence to see them at all requires
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a very powerful anicroscope. Yeast as seen with the naked eye, in a

yeast cake or otherwise, is made up of a mass of millions of individual

yeast cells or plants. If a bit of yeast is mixed witih water, and ex-

amined under a high-power lens, there will be seen great numbers of

cells such as shown in Fig. 8, some nearly spherical, sonie oval, and

some even quite elongated. They are colourless as seen under the micro-

scope, although in masses they appear of a creamy white colour. The

outline or cell wall is regularly and sharply defined. The contents of

the cell usually shows one and sometimes two or more rooinded clear

spots, called vacuoles, and a number of small fat drops besides the

slightly granular protoplasm winch makes up the remainder of the cell

contents.

When a bit of yeast is placed in a solution which contains the proper

food, the yeast cells immediately begin to consume the food and grow

and multiply by the method known as budding. Upon the side of the

cell appears a small swelling or bud. This little bud increases in size

antil finally it becomes as large as the original cell, when it in turn may
begin to bud. This budding continues until there are produced large ir-

regular shaped groups. (Fig. 8) Later these groups may be broken up
and the cells go into a sort of resting stage, each cell remaining by itself.

Each of these single cells is capaible of growth and multiplication by

budding as soon as it is placed in any material that furnishes the proper

food for its development. Hence yeasts may be likened to other plants

the seeds of which require, among other things, a favourable soil in

which to germinate and reproduce the plant.

The most favourable food for the common species of yeasts is sugar,

and they will not grow rapidly unless sugar is present in considerable

amounts. Bread dough ferments because it contains some sugar. Flour

itself contains a large percentage of starch, part of which is changed to

sugar, which is then fermented by the yeast present, with the result

that there are formed two main products, alcohol and carbonic acid gas.

It is the latter product that makes the sponge "raise.'' When the dough

is baked, the alcohol is evaporated by the heat and the gas is expanded,

making the loaf still larger and "lighter.'^ Other chemical products

than alcohol and carbonic acid gas are formed in small amounts during

the fermentation, and these have same influence in determining the

flavor of the bread.

It has been shown that suitable food is essential for favorable

growth of yeast. Another essential for the most rapid growth is a

favorable temperature, and this factor is one of extreme importance

in successful breadmaking. The best temperature for different species of

yeasts varies with the species, but the average is about 80° F., or a little

below blood heat. At low temperature the growth of the yeast is
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checked, and consequently, fermentation does not proceed so rapidly.

Cold temperatures do not kill the yeast, and when a favorable tempera-

ture is again furnished, growth proceeds as before. At temperatures

above 100° F., or body heat, the vitality of the yeast is weakened propor-

tionately as the temperature increases, until at the boiling point it is

entirely destroyed.

\*

m,"^

Fig. 8. Yeast cells. Highly magnified. (Sedgewick and Wilson.)

Although yeast is not killed or injured by low temperatures, yet, there

is a disadvantage in allowing the temperature to get too low in preparing

the sponge for bread. Flour frequently contains other organisms than

yeasts (bacteria and molds), some of which are able to grow rapidly in

the dough at temperatures lower than the optimum for yeasts, and form

products which impart an undesirable flavor to the bread. Even the

commercial yeasts may contain such undesirable organisms.

The two types of trouble most commonly met with are sour bread and

slimy bread.

Dough may sometimes appear to rise well, but after the bread is

baked it is found to have an unpleasant sour taste. This is due to the

development in the dough, before baking, of acids produced by the growth

of bacteria which were present in the flour, in old or impure yeast, or in

unclean utensils used in the process.
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In the case of slimy bread, the sliminess is not usually apparent when
the bread is freshly baked, but appears in a few hours, caused by the

growth of bacteria that were not killed in the baking process. These

slime-producing bacteria may arise from the same sources as the acid-

producing bacteria. The remedy in either case is to use clean high-grade

flour, fresh, pure yeast, and to see that all utensils are scrupulously clean.

In addition to these precautions, it should be remembered that correct

temperature is most essential for the normal development of yeast.

Tw'o main functions of yeast in making bread are the formation

of gas from the food consumed and the ripening or conditioning of those

constituents that give to wheat flour its elastic cohesive properties which

are technically known as gluten. As stated above, yeast is subject to

the laws of plant growth, that is, it must have food, moisture, and a suit-

able temperature in order to grow^ If the conditions and the time of the

action of the yeast in the dougih are properly controlled, and the yeast

strong and healthy it probably does not influence the flavor of the bread

but, if any one of the essential conditions get beyond control undesirable

flavors may be formed.

The quality of the-yealst employed should receive first attention.

The form, whether home made, compressed or distillers (e.g. Fieisch-

mann's) or dry, (e.g. Eoyal) being of little importance. For, if the

quality is right, a little variation in the treatment of the different kinds

of yeast will bring out equally good results.

The compressed or distillers yeast is a very convenient form to use

since it is in an active condition only requiring proper food, moisture and

the right temperature (75°-85° F.) to start functioning. Therefore, it

should not be kept long before using. When fresh, it should have a

pleasant yeasty odor, said to resemble that of apples and it (should have a

•niformly creamy color with a grayish brown tint. It should be only

very slightly moist, breaking with a clean fracture and a faint click. It

should be neither sticky, nor crumbly and it should not have either a

cheesy or a putrid o-dor. These last factors indicate staleness and if used

to make bread may give undesirable results.

Dry yeast, on the other hand, is in a dormant state and must be given

suitable conditions to bring it into a state of activii:y. It has, however,

the advantage that it may be kept for some we^ks and can be obtained

reasonably fresh from any small country store or ordered by miail from the

large centres . A sufficient supply for several bakings may be kept in good

condition in a cool, dry place in the home for use when needed.

Home-made yeast is prepared by placing a small amount of good yeast

in a medium composed of suitable yeast food in solution kept at the

temperature best suited to its growth, about 80° F., with sufficient time for

it to feed and multiply or until the whole has become a strong active
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yeast mass. The strength and activity, other conditions being right,

depends on the quality and quantity of food available- In addition to

sugar the yeast requires mineral food, as do plants of a higher order, and its

activity is often checked for want of suitable mineral food. This may be

supplied in a very good form by the addition of potato water and the

mashed substance of the potato. The yeast is ready for use as soon as

it has stopped ^Vorking'^ or it may be stored in a cool dark place for

future use. Its activity will depend somewhat upon its age, the best

results being obtained when it is neither too new nor very old. In the

old, a concentration of by-products seems to form that weakens the yeast.

If care in keeping and frequent renewal is practised, good results can l/C

obtained with home-made yeast.

It is important, no matter which form of the above yeasts

are emloyed, that it be used in sufficient quantities to secure

an active fermentation. A weak fermentation may result in the
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Fig. 9. iBread made with and without isalt as an ingredient.

air cells of the dough collapsing or flattening out and the result will be

a heavy, sad bread accompanied by an undesirable flavor foreign to good

bread. A strong ' fermentation maintained throughout the dough pro-

cess assures a good spring in the oven. Over fermentation very seldom

results from an excessive amount of yeast; but more frequently it is due

to not kneading the bread at the right stage in the process of the fermenta-

tion. "Wlien the fermentation is carried too far the ripening action on the
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elastic cohesive properties of the dough so softens the walls of the air cells

that they collapse, or the small cells or holes combine and make larger ones

resulting in a coarse textured bread.

Fig. 10. The cut surfaces of the two loaves shown in Fig. 9.

Other ingredients used in Making Bread.

Salt plays a much more important part in breadmaking than is

generally supposed. As a condiment, it is accepted without question.

To most of us bread would be flat and tasteless without salt, but, with that

fact our interest in salt, as a factor in breadmaking, usually stops. It has,

however, been proven beyond question that it has a marked effect on the

texture of the finished loaf, and makes the dough decidedly nicer to

handle. It makes the crumb of bread whiter, not due to any bleaching

action, but to the fact that it renders the gluten tough and elastic,

resulting in small cells with thin walls. This associated with the ripen-

ing, .and softening action of the yeast fermentation develops an

elasticity that gives the cell walls a strength and resistance that enables

them to hold the gas in small thin walled cells, rather than breaking down
into fewer large thick walled cells. Salt has a retarding, controlling

effect on the yeast, more yeast being required with salt than without it

to complete the bread in the same length of time. Its presence makes a

loaf of better colour and bloom. Fortunately the amount of salt required

for this purpose is also acceptable in taste. There are few

foods that are not improved by a little salt. It seems to bring out flavors

that are natural to a food that would pass uanoticed otherwise. This is

especially true in the case of bread. The right amount of salt seems

to develop in the bread the sweet nutty flavor of the wheat berry itself.
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Salt gives to a weak flour some of the characteristics of a strong flour

and to a strong flour even greater strength. This is well illustrated by

Fi^s. 9 and 10.

Shortening in some form is accepted as a matter of course in all

our fancy breads and bun's, but all plain breads are improved by its use.

A little shortening gives a loaf of better volume, a finer and more silky

texture of crumb and a sheen and velvetiness of pile. In addition to the

improvement in the appearance of the bread, the s^hortening prevents

dr}'ing and adds nourishment.

Milk is another constituent that should be mentioned in this .con-

nection as adding food value to bread. If good whole milk is used it may
take the place of shortening. There is no ingredient used in making

bread that increases its food value so much and at the same time improves

its flavor and keeping qualities as milk. In homes where there aj'e

growing children the food value of milk should be recognized and made
use of in every possible way (Isee ^Tood Value oi Milk and Its Products'*

Ont. Agr. Bui. 221).

Potatoes contain in addition to starch and a small amount of protein,

a peculiar mixture of salts that is an excellent yeast food. It gives to the

crumb of the bread a fine silky texture and to the crust a desirable crisp-

ness and bloom. The potatoes also influence the moisture content of

the bread due to soime constituent contained in or developed by the potato.

This moisture is retained in the bread for a longer time thus increasing

the keeping quality of the bread. Last, but by no means least, it gives

to bread a desirable nutty home-made flavor.

Sugar is seldom used for flavor, as few people like a sugary

taste in bread. The sw^eetness sought is that of the whole wheat

berry. Sugar is a yeast food and is used to hasten fermentation. It

adds bloom and richness of ocior to the crust of the ifinished loaf. If

insufficient sugar is used in the bread formula, the dooigh will rise more

slowly towards the end of the fermentation and the result will be little

oven spring and a pale dull (appearing loaf. Generally speaking less

sugar is required in a short, than a long process method.

As a rule, a low grade flour will contain more sugar, or sugar form-

ing agents, than the higher grades and naturally gives a loaf with a deeper

colored crust. The wheat of different seasons will vary in this respect

and sometimes, as with the flour from the new wheat of the crop of 1920,

the flour of one season will require more malt or sugar than another As

a rule, however, it may be taken as a general guide that one teaspoonful of

sugar m a cup of liquid will be suificient. Naturally the longer the

fermentation process, the more sugar will be required to sustain th#

fermentation.
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Influence of Temperature.

In the yeast discussion, page 16, it was pointed out that one of the

most important essentials for the rapid growth of yeast germs was a

favorable temperature, and the temperature recommended "was 80° F.

This imeans that to secure the hest results the dough should he kept at

about this temperature during the time the yeast is working. A
low temperature—about 70° F.—will isoiffioe when the long fermenta-

tion process is allowed, i.e., when the dough is allowed to rise over

night. The difficulty in many households is to properly control the

temperature. Frequently the dough is made without any definite deter-

mination of the temperature of the materials, and it is placed to "rise"

where it is hoped the conditions will be satisfactory. The commercial

baker does not take any such risks. He determines the temperature of

the flour and then miakes the water warm enough to raise the whole

dough mass to the desired point, and then seeks to control the tempera-

ture during the fermentation period. He recognizes that temperature is

one of the factors he niRist control in order that he may get uniform

results.

Some years ago butter was made without the use of a thermometer

;

but, butter makers in the home and factory have long since recognized

that they cannot depend upon "feeP^ to get the correct conditions.

There is the same need of the thermometer in breadmaking, and when the

breadmaker brings the dough to at least approximately the right tempera-

ture to start with, and places the dough to rise where the temperature

can be controlled, a great advance wiU be made in the making of bread

in the home. The difficulty has always been that the home breadmaker

has no means of controlling the temperature, and has been forced to cover

the dough and allow it to stand over or beside a radiator, register, or

stove, and trust to luck that the temperature required would be maintained.

It may become too hot or too cold, but it would not be known, unless the

baker has sufficient experience to tell from the appearance and feel of

the dough, and "luck" is blamed for the failure.

Dough will recover from a ver^^ severe chilling if it is brought back

to the proper temperature and is allowed to stand long enough to rise

properly. Chilling does not destroy the yeast germs, but it retards

their development, and time must be given them to do their work. An
experienced baker has an advantage over an inexperienced one in

knowing when the dough has risen sufficiently. Too high tempera-

ture may destroy the germs altogether and thus prevent the dough rising.

A simple cabinet for controlling temperature during the dough

stage has been devised by the Household Bconomics Department of

this College. The cabinet is illustrated in Fig. 11. It is 2 feet 8 inches

high, by 2 feet 2 inches broad, by 2 feet deep, outside measurements.
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The whole is lined with asbestos, sheet iron or any non-rusting metal, and
divided into upper and lower compartments. The partition is placed

high enough to allow a small coal oil lamp to be placed in the bottom

compartment. The lamp is used as the source of heat, and the heat is trans-

mitted through, water contained in a shallow covered galvanized iron pan

placed in the centre of the partition. The fumes from the lamp are

allowed to escape through small holes in the wooden frame below the

partition. The top compartment may be used with or ^vithout

Fig. 11. Cajbinet for controlling temperature in bread-making, made out of
packing box.

slatted shelves, and may be kept at any desired temperature by raising or

lowering the flame of the lamp, thus influencing the temperature of the

water, and consequently, that of the compartment. A very small lamp

with the wick turned as low as possible is usually sufficient to maintain the

temperature at from 70° to 80° F.. It is hardly necessary to say that the

thermometer should be left in the cabinet and the temperature noted

from time to time, and the flame of the lamp so regulated as to give

a constant desired temperature.
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The cabinet may be made any desired size, and may be so arranged

that the top will answer 'as a kneading board, and pans and other utensils

may be kept in it between baking days.

Fig. 12 shows a simrple form of caJbinet made out of a packing box.

The inside is lined with builder^s asibestos paper and arranged very

much as the one shown in Fig. 11.

By the use of such a cabinet it is possible to maintain the dough
throughout the fermentation period at any desired temperature, and thus

render it possible to control one of the main sources of worry and uncer-

tainty in breadmaking.

Fig. 12. Cabinet for controlliiLg temiperature in bread^maMng, showing shallow
watertank standing at one side.

The asbesto'S or metal, lining is used to reduce the danger of the case

taking fire if anything happened to the lamp, and also to check any draft

through the cracks of the box. The asbestos is cheaper, but not so sani-

tary as the metal lining. If the box is tight, and the danger from the

lamp overlooked, there would be no necessity for lining the box. Where
electricity is available an electric bulb of low power may be used.
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Some Chemical Changes that . Take Place in the Process op
Making Bread.

The object of making bread is to convert flour into a fomi in which

it is convenient for use, palatable, nutritious and easily digested. This

IS accomplished by somewhat separating the particles of flour through

the agency of yeast, by moulding the dough into shapes that are conveni-

ent to handle, and by baking it when in the rai^-ed condition so that the

porosis structure may be maintained, in order that when eaten the diges-

tive juices of the body may readily penetrate the mass. Every step in

the process of making bread produces changes in the composition of

the raw materials, and the baker^s success depends upon his ability to

control these changes. Some of the more important changes are: (1)

the change of insoluble carbohydrates into soluble forms; (2) the fer-

mentation of sugars and the production of carbon dioxide and alcohol;

(S) the formation of acids; (4) a change in the solubility of the pro-

teid compounds; (5) the volatilization or oxidation of some of the

fat. These and many other changes take place, and, as some of the pro-

ducts are gases, a loss of materials must result.

The insoluble carbohydrates of flour are composed of starch a^.id t-mall

quantities of other substances with which we are less familiar. The sol-

uble formls, which do not exceed .3 to .5 per cent, of the flour, are made
up of sugar and dextrin. The amount of the germ left in the flour influ-

ences the percentage of these soluble substances.

When the flour is made into a dough, diastase, a ferment native to

the wheat, probably changes some starch into dextrins and sugars; the

acids formed during the fermentation proces,5 and the heat of the oven

will also account for the formation of some of these soluble compounds.

According to Snyder, not more than 6 or 8 percent, of the insoluble car-

bohydrates originally present in the flour are changed in this way.*

In addition to these chemical changes, the combined actions involved

in the breadmaking process change the physical appearance of the istarch

cells. Some of them are partially disintegrated, while others are rup-

tured, thus rendering them more susceptible to the action of the diges-

tive juices.

Dnring the process of fermentation, the yeast changes some of the

sugar of the dough into carbon dioxide and alcohol. The free escape of

the carbon dioxide gas is prevented by the tenacity of the gluten, and thus

it causes the dough to rise. The volatilization of the alcohol by the

heat of the oven probably aids in the expansion of the dough ; but, appar-

ently most of the alcohol is changed to other compounds, as very little

of it can be recovered from the oven and none of it is left in the bread.

Bulletia 67 Office of Experiment Statioru Dept. of Agriculture, Washington, DXX
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Along with the alcohol fermentation, there is also some acid fermen-

tation taking place. The extent of this action probably dependls on the

purity of the yeast, the temperature of the dough, and the length of time

the fermentation is allowed to proceed. The result, of conrse, of too much
acid ferm^entation is the production of sour bread. The acid, however,

does not all remain in the free state, for some of it combines with the in-

soluble proteids, producing soliible forms. If this action proceeds far

enough it may materially alter the size of the loaf by destroying the glu-

ten, and it darkens the colour of the bread. It has been frequently noticed

that some flours require a longer period of fermentation than others.

Snyder states that probably this is due to the fact that gliadin, the gluey

part of the gluten, is more readily acted upon by the acid than the glu-

tenin, and that in these flours the prolonged fermentation causes the acid

to dissolve more of the gliadin and thus bring these two constituents into

the proper relationship to give the best results.

The influence of breadmaking on the fat has not been fully studied,

but it appears to be changed in some way, for not more than aJbout one-

half of the fat in the flour can be extracted from the bread made from it.

Evidently there has been some change affecting the composition of the

fat which has changed its solubility.

The total loss of materials in making bread, other than that due to

loss of flour or dough during the process of manufacture, has been

stated by different investigators to vary from 1.5 to 6 per cent. The
loss is made up principally of the volatile products of carbon and nitro-

gen. One investigator states that ^^in good bread making the losses are

equivalent to about 3 pounds per barrel of flour, while with poor bread-

making the losses may exceed 12 pounds per barrel."

Methods of Making Bread.

There are various methods of mlaking bread in the home. A few

•of the methods are discu|sised below.

1. The ferment, sponge and dough method is one of the most common
methods in use, consisting of a ferment, sponge and dough stage, (a) Fer-

ment : A thin batter made up of potato or plain water, a little sugar, the

yeast, and enough flour to make a pour batter, placed in a temperature of

from 75° to 85° F., until it is light and spongy. This method is best suited

to the use of dry compressed yeast, which is in a dry dormant state, and

needs the food, moisture and warmth to bring it into a healthy, vigorous

ferment, {h) Sponge: At this stage the sugar, salt, shortening and

sufficient liquid to make the desired amount of bread is added to the fer-

ment, and flour added to make a thick batter, and this sponge is allowed to

rise from 8 to 10 hours, (c) Dough: The dough is then made by the

addition of all the flour needed to make the mass of the desired consistency.

2. Sponge and dough method, probalbly the most widely used in the

Tiome, and the best method when it is desired to use both soft and hard

"flours. Sponge should be made with hard spring flour and fermented from



28

6 to 10 hours. The hard flours take a much longer time to ripen^ hence, the

reason for giving them the longer time in the sponge. Potato water

and a little mashed potato improves this sponge. This is a desirable

method where the home made yeast is used, or the moist compressed

yeast. The dough is made from this sponge with either hard or soft

flour, either giving good results when properly used. The soft flour

gives a loaf of close texture but a characteristic sweet flavor that

is very much liked by some people, and can only be obtained where
Ontario fall wheat flour is used.

3. Offhand or Quick dough method is that method in which the dough is

made direct without any preceding stages of ferment and sponge, and it is

the best method to use when it is desirable to make bread in a short time.

Because of the short fermentation period, it is necessary to us-e a mueh
larger 'amount of yeast in proportion to the amount of liquid, and fla-

vor must to some extent be sacrificed; but if rightly manipulated this

method makes very nice 'bread and one in which a good grade of soft

flour may be used. It is also a good method to follow in winter where

there is no means of controlling temperature.

The following recipes, typical of each process, are used in our flour

testing laboratories vdth satisfactory results. The beginner is advised

to start with the first method and become thoroughly familiar with its

successful use before proceeding to the others. She is also urged to u^
a thermometer in order to become sensitive to correct temperature as soon

as posfeible. After these typical recipes are mastered the beginner should

be able to follow the variations of any good cook book.

Detail Directions for Making Bread.

The following are the detailed directions for making bread by each

of the above methods. When the recipe does not provide sufficient ma-

terials to make the desired quantity of bread, the amount of the various

ingredients may 'be changed in any way provided their relative proportion

remains the same.

1. Ferment, Sponge and Dough Method Using Dry Yeast

1 dry yeast cake.

2 quarts liquid.

2 level tablespoonfuls salt.

2 " " sugar.

2 " " lard

Flour.

Preparation of Ferment. Put a pint of water at a temperature of

about 90'° F., into a bowl, drop the dry yeast cake into it and soak for

half an hour, then stir in enough flour to make a thin batter, add one

tablespoonful of sugar, and beat with a dover beater until well mixed and

full of bubbles. Stand in a temperature of 85° F., until light, which will

take from three to four hours.
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Preparation of sponge. When the ferment is ready, put the rest of

the sugar^ salt and lard into a hread-pan, bring the rest of the

liquid to 90° F., and add it to the ingredients in the pan. Add enough

hard spring flour to make a batter that will beat without spattering; add

the ferment and beat it until it looks smooth and elastic. This will probably

take 15 or 20 minu.tes. Cover closely, and keep at a temperature oi

YO^-SO^ r., until lig'ht and spongy. ' This will take from 9 to 10 hours.

Preparation of Dough. When the sponge is ready, stir in hard

flour until too stiff to use the spoon, then mix in more with a stiff-

blad^d knife, or the hand, until the dough no longer sticks to the

Angers. Turn the dough out on the moulding-board to knead, leaving

the pan quite clean. The dough should knead without flour being put

on the board or hands. If it proves sticky return it to the pan and mix
in more flour, rememlbering that w^hile too slack a dough makes coarse

textured bread, too stiff a dough makes slow-rising bread which will

dry out quickly. Knead lightly imtil the mass is elastic and velvety,

the surface covered with a film of tiny bubbles, and a cut with a sharp

knife shows the inside full 'of fine even bubbles and free from lumps or

unmixed portions. Grease the bread-pan lightly with lard, warm
both pan and cover if they are cold, put in the dough, cover closely,

and keep at a temperature of 80° F., until rather more than doubled in

volume, or until a gentle slap with the tips of the fingers causes it to fall in.

This will take from 2 to 3 hours.

Knead lightly in the pan for a minute, folding in from the sides

to the centre of the dish, to get rid of the large bubbles. Return to rise

a second time until double in volume. This will take from one to two

hours.

Divide into loaves that will half fill the bread tins. Knead each

piece just enough to get rid of large bubbles and smooth the surface, place

in greased tins. Keep in a warm place about 75° 85° F., until double in

volume, when they should have a bold, nicely rounded appearance.

Bake an hour or more in a moderate oven. Thorough baking is a^b-

solutely necessary to produce good, wholesome, digestible bread, (small

loaves give best quality). Well baked loaves should give a hollow sound

when tapped on the bottom.

When baked, remove at once from the pan and stand on edge or

across the top of the pan that the air may get to all parts and cool it

quickly. When cool, store in a tin box or stone jar, and cover closely.

The bread container should be scalded and aired at least once a week.

Notes on the Above Method. 1. The method calls for a hard spring

wheat flour. Soft fall wheat flour may be used for the dough stage, but,

must be kneaded down before it has quite dooibled in volume each time.

It is not advisable to use soft flour for the ferment and sponge stages, as

it does not stand a long fermentation.
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2. The liquid may "be part milk (scalded) and part water. The latter

may 'be potato water; i.e., "vwater in which two or three potatoes have

been boiled, removed and finally mashed and returned to the liquid.

3. If flour is ^stored in a cold or cool place it will be necessary to

either warm the flour or use a liquid heated sufficiently to produce a sponge

or dough of the required temperature. Do not have the temperature of the

mixture above 85° F.

4. If the dough is kept covered w'hile rising it will not form a crust.

If it seems inclined to form a crust, moisten it with warm water and
milk. A crust is to be avoided as it makes a streak through, the loaf

if kneaded in at the early stages, and an unsightly crust on the baked

loaf, if allowed to form in the last stages.

5. The second rising of the dough may be omitted although generally

speaking frequent letting out of the gas gives an increased fineness of

texture, and mellowness of pile. In the long process bread, however, an

over extension of time may not be wise, and in any case dough should not

be left to rise too long without kneading down to allow the gas to escape,

or in addition to the silky texture a sour flavor may be developed, or a

flavor somtimes termed ^*yeasty" due to badly controlled fermentation

rather than an excess of yeast.

6. The bread mixer may be used to knead the dough when it is known
exactly how much flour the liquid will take to made a dough of the

right consistency.

7. Graham bread may be made by taking one pint of the above

sponge, two tablespoonfuls of shortening, four tablespoonfuls of brown
sugar and sufficient graham or whole wheat flour to make a soft dough.

Let rtse once and form into loaves that "\vdll half fill small, well greased pans.

Let rise, and bake in a moderate oven for about one hour.

8. Tea rolls may be made by taking" one pint of the aibove sponge, two

tablespoonfuls of sugar, two table)5poonfuls of shortening, and sufficient

flour to make a dough that can be kneaded without adding flour to the

hands or board. Knead thoroughly, place in a warm, greased dish, and

put in a warm place free from drafts, letting rise until double in bulk.

Knead down and let rise again. Then form into rolls and place in well

greased pans, allowing sufficient room for expansion. Let rise until

double in bulk, covering or providing moisture in such a way that a crust

^dll not form on top. Bake about thirty minutes in a hot oven.

9. Home-made yeast may be used instead of dry^ yeast. Use one cup

of home-made yeast and only three and one-half pints of liquid. The
following recipe for preparing a home-made yeast has given good results.

4 mekiium sized potatoes.
- 1 cup hops.

1 quart boiling water,
•i cup sugar,

1 cup flour.

2 level tablespoons salt,

1 compressed yeast cake.
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Boil the potatoes, drain away the water, and mash the potatoes until

free from lumps. Pour the boiling water, which may contain the water

drained from the potatoes, over the hops and simmer 15 minutes.

Measure into a three-quart bowl, or crock, the flour, sugar, and salt

and mix them thoroughly. Strain the hop water, and add at once to

the crock, stirring rapidly all the time. Add the mashed potatoes and
give the whole a thorough beating. Cool to 70** or 80° F., and add one

compressed yeast cake or one dry yeast cake soaked in % cup of warou

water for half an hour. Keep at a temperature of 70° F. for 3 or 4

hours, stirring down as often as it comes to the top. Bottle and keep

in a cool place. Do not cork it tightly at first.

One cup of yeast is equal to one compressed or one dry yeast cake.

Sponge and Dough Method, (compressed yeast).

1 cake compreisised yeast.

2 quarts liauid.

2 level tablespoons salt.

2 level tablespoons sugar.

2 level tables-poons shortening.
Flour.

M.ix the yeast and half the sugar in a quarter of a cup of warm
water, and let it stand at a temperature of 85° F., for fifteen or twenty

minutes, to start fermentation.

Measrua-e the shortening, salt, and the remainder of the sugar into the

bread-pan, stir in the rest of the liquid, and mix in flour enough to beat

without spattering. Then add the well fermented yeast and beat vath a

woc^en spoon until it looks smooth and elastic. 'Cover and set to rise-

in a warm place free from drafts until li^ht and spongy. From thia

point treat as for "preparation of dough in ferment, isponge and dough

method."

Notes on the Ahove Method. 1. The method calls for strong flour.

Soft flour may be used for the dough stage, but must be kneaded down

before it has quite doubled in volume each time.

2. The second rising of the dough should be omitted when soft flour

is used, but the extra rising, if strong flour is used, makes a loaf of rather

finer texture. When a large batch is being made, this may be taken

advantage of to- delay the baking of part until the first part is out of the-

oven.

3. The liquid may be all water, part water and part milk, *or part

potato VT-ater and part mdlk.

4. Home-made yeast may replace the compressed yeast. Use one-

cup home-made yeast and only three and one-half pints of liquid.
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Offhand or Quick Dough Method (compressed yeast)

^ cup milk.

3 cup water.
1 cake compressed yeast.

1 level teaspoon salt.

1 level teaspoon sugar.

1 level teaspoon lard or butter.

Flour.

Put the sugar and yeast into a cup, add 1-4 cup of the water warmed

to 85° F., mix until the whole is smooth and the sugar dissolved, and

stand in a temperature of 80"* F. for 15 or 20 minutes to begin ferment-

ing. Put the milk on to scald. Measure the salt and shortening into

the kneading-pan, pour in the scalded milk, add the rest of the water

and bring the temperature to about 90° F. Add hard flour enough

at the same temperature to make a batter that will beat without spatter-

ing; add the yeast, now fermenting vigorously, and beat with a wooden

6poon until it looks smooth and elastic. Mix in at once enough warm
flour to make a dough that will not stick to the Angers, turn out on the

moulding board and knead as usual. ' Eetum to the warm greased

bread-pan, cover closely and stand in a temperature of 85° F., until risen

to rather more than double in volume. This will take 2 to 3 hours.

Knead lightly in the pan for a minute to get rid of the larger

bubbles, and stand badk in the warm place ta rise again until double in

volume. This will take 1 to 2 hours.

Shape into loaves that will half fill the bread tins, kneading only

to get rid of large bubbles, and smooth the surface. Let rise until

double in volume then bake and cool as usual.

Notes on Above Method. 1. Soft fall wheat flours may be used for

the whole process in this method, but care must be taken to knead it down
at the proper time. It should be allowed to rise the first time to a little

less than double in volume, and succeeding times still a little less. Once

over-risers soft flour dough is very hard to make into a good bread.

2. This process miay be used for setting over night, using 1 cake

of yeast to six times the quantity of all the other ingredients, and allow-

ing it to rise 9 to 10 hours the first time. The longer time will develop

a delicious flavour which can never be attained by the short process.

Quick Method^ (dry yeast)

Dry compressed yeast may be used conveniently as well as economi-

cally to make a short process bread in the following way. At noon the

day before it is desired to make the bread, make a ferment of the following

ingredients:

—

1 yeast cake Cdry), soaked half an hour in half a cup of lukewarm water.

J cup sugar.

i cup flour.

2 quarts potato water (Ihot).
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Measure sugar and flour into an earthen or graniteware dish and

max thoroughly. Drain hot potato water on to the mixture, mixing

quickly as you pour, in order to prevent lumping. When this mixture has

cooled to 8'5° F. add the thoroughly soaked yeast cake. Cover and set

aside in an even temperature of 80°-85° F. until the following morning,

when if conditions have fbeen correct it should be a strong active ferment.

Preparation of Dough—Add to the ferment 2 tablespoons shortening

(warm), 2 ta'blespoons salt, 2 tablespoons sugar and treat as for preparation

-of dough in the Ferment Sponge and Dough Method.

If conditions have been correct this bread should be ready for the

oven four to five hours after dough has been made.

Notes on the Above Method. 1. If one day does not furnish enough

potato water it may be saved for two days or the finely mashed substance

of two good sized potatoes may be added tO' one quart of hot water to take

the place of the second quart in the recipe.

2. Oraham bread or rolls may he made from a part of this ferment

by adding sugar and shortening in the proportion of one to two tablespoons

to the cup of ferment, and treating as in notes on method No. 9 of

Sponge and Dough Method.

EoLLs^ (compressed yeast)

li cuips milk,

i cup water.
1 cake compressed yeast.

2 level teaspoons salt.

2 level tablespoons sugar.

2 leve"! tablespoons butter.

1 level tablespoon lard.

Flour.

Put the yeast cake and one tablespoonful of the sugar in a cup, add

1-4 cup of the water warmed to 90° F., mix until smooth and the sugar

is dissolved, and stand in a temperature of 80° F., for 20 minutes. Put

the milk on to scald. Measure the butter, lard, salt, and the rest of

the sugar into a bread-pan, pour in the scalding milk, add the je-

maining in lA cup of cold water, and allow it to come to 9>0° F.

Add enough flour to make a batter that will not spatter when beaten,

stir in the fermenting yeast, and beat until it looks smooth and elastic.

Mix in enough more flour to make a dough that will not stick to

the hands. Turn out on the board and knead until smooth, velvety

and even textured. Eeturn to the warm, greased bread-pan. cover closely,

and keep at 80° F. until nearly three times the volume.

Knead down in the pan, and let it rise again at 80° F., until double

in volume.

Shape into ©mall rolls, remembering that they will increase greatly
in size, put them into greased pans, and stand in a temperature of 80° F.
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until double in volume. Tate care that the surface does not dry. If it

is not possible to keep them covered closely, it will be necessary to moisten

the top occasionally with warm milk or water.

Bake in a little hotter oven than used for bread for from 20 to 35

minutes, depending on the size of the rolls and the heat of the oven.

The oven must not be too hot at first or it will prevent the expansion of

the rolls, and may result in doughy centres.

Cool quickly by exposing as much surface as possible to the air.

Fan"cy Breads, (dry yeast)

. A convenient and practical method of making fancy breads in the

home using dry yeast is as follows :

—

At noon on the day previous to niaking the bread,, soak one-half dry

yeast cake in one-quarter of a cup of luke warm water. Save three-

quarters of a cup of potato water and add to it one well cooked, thoroughly

mashed potato and one teaspoon sugar. Let this stand in a warm place,

about 85° F. until the following morning.

This yeast ferment may be used for any number of fancy breads by

Tarying the ingredients added when the dough is made up, thus for

:

Geaham Bread.

1 cup yeast ferment.
1 cup scalded milk.

2 tablespoons sihortening.

4 tablespoons brown sugar.

2 teaspoons salt,

about li cups hard flour.

and 34 cups graham flour.

Pour hot milk on sugar, salt and shortening, cool and add yeast

ferment, then add sufficient white and graham fl.our to make a soft dough.

Knead thoroughly, cover and set to rise until double in bulk. Knead

down once and put in well greased pans after the second rising. When
nearly double in bulk, bake thoroughly in a moderate oven, about one

liour.

Eaisin Bread.

1 cup yeast ferment.
1 cup sicalded milk.

1 cup brown sugar.
4 level tablespoons shortening.

2 level teaspoons salt.

i cup of stoned and cut raisins, dates or shelled

walnuts.
Flour.

•Combine lukewarm milk and yeast ferment. Mix in enough flour

to make a batter. Add the well creamed sugar and 'Shortening and

"beat until smooth. Cover and alloTir to rise in a warm place. When light
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and spongy add the well floured fruit, salt, and enough flour to make a

dough that may he kneaded on. a board without sticking. When thoroughly

kneaded, place in a lightly greased dish, cover and let rise until double

in bulk. Mould into loaves that will half fill small well-greased bread-pans.

Let rise and bake thoroughly in a moderate oven.

Cocoa Bread.

Part 1. Part 2.

1 cup yeast fermeiit. i cup sugar.

1 cup milk (scalded and cooled). ^ cup cocoa.

1 tablespoon sugar. J cup butter.

Flour.

2 eggs.

1 teasipoon salt.

Put together ingredients under Part 1, mixing in -sufficient flour to

make a batter and beat until smooth. Set to rise in a warm place until

light and spongy. Then add ingredients under Part 2, in the following

way. Cream butter, sugar and cocoa, add well beaten eggs, salt and

sufficient flour to make a soft dough. Eaiead well, place in a greased

bowl or granite dish, cover and let rise until dou'ble in bulk. Knead

down lightly and shape to half fill small well greased bake pans. Let

double in bulk and bake in a moderate oven.

This type of bread lends itself to many variations. It is delicious

with raisins or dates added or the plain cocoa bread made into plain or

date and nut sandwiches.

Summary.

The essentials of successful home breadmiaking are:

1. Good bread flour.

2. Good yeast in the proper quantity.

3. Available yeast food in suitable quantity.

4. Salt in the right amount.

5. The right consistency of dough.

6. Control of temperature at all stages by the use of a gdod

thermometer.

7. A small amount of shortening.

8. To remember that soft flour has not the expansive power of hard

flour, and that soft flour doughs must never be allowed to rise to the

extent of faFiing back, the results will not be good.

9. To avoid drying and hardening of the domgh's surface at all stages,

as this makes a dark streak through the crumb of the baked loaf.

10. There are certain conditions that may be depended upon to pro-

duce holes in the bread. The most common of these are: (1) careless

moulding of the dough for the bake pans, (2) over-rising or not allowing

the dough sufficient rising, (3) lack of elasticity and tenacity due to soft
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gluten or improper control of fermentation, (4) over or under mixing,.

(5) allowing the surface of the dough to become coated with fat from any

cause,—^an excess used in greasing the mixing pan or greasing the surface

of the dough to keep it from diymg out.

11. Avoid a decided and prolonged drop in temperature at any stage

of the fermentation, but should this occur, use great care in re-heating

the mixture. The temptation is to hasten the process unduly, and thus

overheat the whole or the parts nearest the outside of the dish, with

the result that the yeast is weakened and the gluten softened giving a
"slow'^ doug^h and a dark coarse loaf without spring.

BREAD JUDGING.

The characteristics of a good loaf of bread with some guide as to

the value of each point may often be found helpful to the beginner in the

art of breadmaking.

1st. Appearance—Obviously the loaf should be attractive in appear-

ance, a bold well rounded top without breaks or bulges, the entire surface

evenly and richly browned.

2nd. Size and Lightness—The loaf should feel light for its size.

3rd. Texture of the Crumb—The cut surface should be elastic and

springy to the touch. The cells should be fine, even and uniformly dis-

tributed. The cell walls thin and silky. The colour a pale, creamy

tint without streaks.

4th. Flavor—Made up of two factors, odoT and taste^. Above all

other qualities comes fiavor. Bread is made to be eaten, therefore, it has

failed miserably if it is lacking in this last test. It should have, as much

as possible, the sweet nutty flavor, obtained by chewing the ripe wheat

berry, brought out and developed by the breadmaking process. A weU

trained nose will detect in the freshly cut loaf the lack of flavor, or the

approach to the undesirable before it can be detected by taste.

A bread score for judging the qualities of bread.

I. Appearance of loaf—2i5 marks :-

(a) Color 5

(&) Texture of cru&t 5 »

(c) Shape of loaf 5

(d) Size and lightness 10

II. Texture of Crumh—35 marks:—
(a) Evenness 15

(Z>) iSilkiness 15 *.

(c) Color 5

III. Flavor of Bread—40 marks:—
(a) Taste 20

(b) Odor 20
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Macdonald Institute Recipe for Baking Powder Biscuits.

4 level cuips flour.

1 level teaspoon salt.

2 level tablespoons shortening.

21 le^el tablespoons baking powder.
About I5 cups milk.

The shortening may be sweet lard, or dripping, or butter, or a mix-

ture.

See that the shortening is soft enough to ru.b easily. Place the

board, mixing knife, rolling pin, cutter, and pan ready, and see that the

oven is hot.

Sift the salt and flour into a bowl; rub the shortening into it with

the fingers; sift in the baking powder, and mix well. Mix into a soft

dough with the milk, using a broad-bladed, fl.exible knife, in order to

cut and mix it quickly. Flour the board lightly, turn the dough out,

and rold it round to coat it with flour. Knead just enough to make the

dough smooth, roll out about an inch thick, and cut into sm'all biscuits.

Place them in the pan, wet the tops only with milk or water, and

bake in a hot oven about twenty minutes.

The secret of success is a slack dough, quick mixing, and little

handling.

Strong vs. Weak Flour for Baking Powder Biscuits.

It is the opinion of some bakers that the strong spring wheat flours

are better for making baking powder biscuits than the softer and weaker

flour from the winter wheats. The opposite view is just as strongly

held by others. To secure definite data on this point some experimental

work was done in the Maodonald Institute with six different kinds of

flour, including both strong and soft flours and also blended flour. We
quote from the report of the work given in the Ontario Agricultural

College Report for 1908:

''The /flours used were obtained from the manufacturers for other

purposes, but were regular brands, which might have been bought in

the open mai'ket, and were chosen as likely to yield decisive information.

They were

:

'^A. Strong—A high patent flour, made wholly of Manitoba wheat.

"B. Strong—A high patent flour, made wholly of Manitoba wheat.

'^C. Soft—A nearly straight grade flour, made wholly of Ontario

wheat.

'*D. Blend—A combination of 20 per cent. B strong and 80 per cent.

C soft.

"E. Soft—^An 85 per cent soft wheat flour, made wholly from On-

tario wheat.

"P. Soft—A 35 per cent, soft wheat flour, made wholly from Ontario

w^heat.
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"The Macdonald Institute recipe for milk biscuits was taken as the

starting point, and a series of experiments carried out to determine
various points 'before making the final test. In every baking each ingre-

dient was carefully weighed, the biscuits compared] with others, and
results recorded to guide the procedure of the next experiment. When
rolling out the dough before cutting the biscuits, flat sticks of equal

thickness were laid on either side for the rolling-pin to travel on, so

that the biscuits of all bakings were as nearly alike in thickness before

baking as was possible with dough of su'ch slackness. Only the biscuits

out from the first rolling were baJ^ed, so that no biscuits were made from
dough that had been worked over.''

Experimental bakings were made to determine what proportion of

fat, 'baking powder, and what oven temperature would yield the best

results. Experimental bakings were also made to determine the pro-

portion of milk needed for each flour, in order to have each dough of

the same slackness, the effect of doughs of different slackness, etc.

Finally, making use of the experiment gained with each fiour, a coa-

cluding baking was made.

"The ingredients for each batch (except the milk) were weighed

and kept carefully separate before any mixing was done. The mixing

and baking were done as rapidly as possi'ble. Nine biscuits of each

flour were baked; when sufficiently cooled the best six of each were

numbered and placed in a covered wooden box to prevent drying out

before they were judged. The following table gives the weight of each

ingredient used in making the biscuits, and the weights recovered after

bakii&g.

Baking
No. Flour

Weight in grams of Biscuits Oven Per cent

Bak.
Pow.

Temp. loss in

Flour Butter Milk Dough Raw Baked Fah. baking

24. A. Strong 300 24 16 252 592 308 257 450 16
25. B.

" 300 24 16 248 588 307 257 450 16
26. C.Soft 300 24 16 212 552 323 260 450 19
27. D. Blend 300 24 16 221 561 306 259 430 15
28. E. 85% Soft 300 24 16 222 562 302 257 450 14
29. F.35% " 300 24 16 218 558 295 247 450 16

When baked, these biscuits were much -alike in general appearance,

owing to the care taken in proportioning ingredients, maintainiing oven

temperature, and in manipulationi ; but the experimenter judged the

first two about equal' C soft, rather better; 85 per cent, decidedly best,

with 35 per cent, a close second.

The Dominion Millers' district meeting was held in Guelph, Decem-

ber 12, 1907. One session was held in the 0. A. C. Chemical Building,

about twelve hours after the biscuits were finished. All the numbered
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biscuits were carried over, the meeting informed of the uniformity of

manipulation, quantities of flour, fat, and baking powder, but not told

the nauLes' of the flour or quantities of milk used, and the meeting asked

to judge which were best. A committee of three was appointed, which

reported Nos. 28 and 29 as best, but declined to rank one above the

other. The committee stated that there was so little difference between

the other lots that judgmen^t between them was very difficult.

"Conclusion—Soft wheat flours yield the tenderest biscuits when
conditions are uniform.

"Remarks.—When strong and weak flours are made slack enough

for biscuits, and both are of the same slackness, the difference in

^andtog' quality is very noticeable. The strong iflour dough has a

stickiness like glue, while the soft flour has a silky smoothness, which

is much easier to handle.

"Summary.—1. Other things being equal, soft wheat flours make
more tender milk biscuits than strong wheat flour.

"2. Given a strong wheat flour dough and a sofc wheat flour dough

of equal slackness and suitable for milk biscuits, the soft wheat flour

dough is the easier to handle.

'^S. At the present prices of the different flours the strong wheat
flour biscuits cost more than soft wheat flour biscuits.

^'4. It is possible that a larger proportion of fat used with the

strong wheat flour would yield biscuit® of tenderness equal to those of

soft wheat flour, but the cost of fat makes that method of improvement

a disadvantage.''

PASTRY.

The soft flours are generally used for making pastry, and are, conse-

quently, called pastry flour. It does not follow, however, that good

pastry cannot be made from the stronger flours. In fact, experiments

made in Macdonald Institute have clearly shown that it is possible; but

more shortening must he used to get results dbtaiinable from thQ softer

winter wheat flour. The greater gluten content, expansive powers, and

good colour of the stronger flours are not necessary requisites for

pastry purposes; and, consequently, it would not appear to be good

practice to purchase these more expensive ^flours and then use larger

quantities of shortening in order to obtain the same resultis that may be

secured by the use of the cheaper flours and less shortenin-g. Practically

the matter resolves itsolf into one of cost.

Short Pastry.

1 lb. flour.

i lb. shortening.

Ice-cold water.
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The shortening may be a mixture of butter and sweet lard or sweet
dripping.

If the fingeils are cool, the shortening may be rubbed into the flour;

otherwise, it should be cut into it with two knives until thoroughly
mixed with the flour.

'Mix into a dough with the ice water, using only enough to hold it

together. It should be so dry that it will not stick to the bowl.

Turn out on the floured board and knead only enough to make the

ball smooth when it is ready to cut into pieces for rolling out to line pie-

plates, etc.

The quantity of shortening may he lessened for a plainer pastry.

Flaky Pastey.

1 lb. flour,

i to i cup butter.

Ice-cold water.

Eub two ounces of the butter into the flour. Cut the remainder into

half-inch dioe, and stir through the flour. Mix the water in with a

broad-bladed knife, using only enough to hold the flour and butter

together in shreds. If the quantity is difficult to mix without cutting

through the butter lumpls, flour the board, Kft out the part that mixes

first, and proceed to mix the rest. The object is to avoid any further

breaking of the butter lumps. Turn the mixture out on the board in a

pile, pack it together with the hands, and roll out into a sheet. Use a

broad-bladed knife, and fold it into three or four layers, tucking int all

the loose shreds about the edges. Be sure it is not sticking to the board,

turn it around, and roll out again. Fold and roll out again. Fold in

half and set away to chill, if necessary, before rolling it out to line pie-

plates, etc.

This requires a hot oven at first to puff it, but a cooler one to complete

the baking.

Puff Pastey.

i lb. flour,

i lb. butter.

Ice-cold water.

Wash the butter, form it into a flat, round cake, and put it away to

chill. Make the flour into a stiff dough with ice water, and knead until

perfectly smooth. It should be firm enough to roll out without much

contraction, but should not be dry. EoU into two pieces a trifle larger

than the butter pat; place the butter on one, moisten the edge, place the

other on top, and press the edges together. Put aside to chill. Roll it

out in one direction only, until about three times as long as broad, fold

iato three or fouH, kyers, turn around and roll again in the other diree-
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tion, then set aside to chill. Eoll and chill twice more in the same way,

but fold it in half the last time. It is then ready to roll out and cut into

shape for baking.

The oven for baking should be rather hot at first, then cooler, to

permit of baking the pastry thoroughly without bumiog. One-quarter

of the butter may be replaced with lard.

Ths cook books indicate many different ways of making puff pastry,

and all of them are good in skilful hands. Skill is attained only through

practice and the judgment of experience.

It would seem important to exercise care, as follows

:

1. To make the dough of just the right consistency.

2. To prevent any softening of the butter during the rolling opera-

tions. If the maker can work in a temperature just above fr-eezing, no

special chilling is necessary.

3. To roll lightly, but evenly, to avoid crushing layers together.

4. To regulate the oven carefully to secure the strong heat necessary to

puffing the layers and yet avoid burning.

COMPOSITION OF BREAD MADE FROM DIFFERENT KINDS
OF FLOUR.

It has been pointed out that many changes take place during the

process of breadmaking; but while these changes affect the composition

of the various groups of materials, as the proteid-i and carbohydrates,

they do not materially alter their proportion to one another. The
increased percentage of water in the bread naturally decreases the per-

centage of other constituents from what they were in the flour. The
following table gives the average results of a number of analyses of

bread made from different grades and different kinds of flour. AD
the breads analyzed, with the exception of that marked bakers^ bread

were made in our own flour-testing laboratory.

Composition of Bread.

Kind of Soluble
Flour Moisture Protein Fat Ash Carbohydrate

Patent 36.80 7.60 1.80 1.25 52.53
Bakers' grade 36.84 7.82 1.71 1.32 52.30
Standard patent 85% 37.40 7 74 1.71 1.27 51.88
Bakers' bread 38.02 8.23 .43 1.13 51.63
Home-made

Spring wheat 37.24 9.28 1.54 .92 51.04
Home-made

Winter wheat 33.31 6.17 2.54 1.06 56.91
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The strong flours always absorb the most water, consequently a

greater weight of bread can be m'ade from them than from the softer

and weaker flours. Notice the low moisture content of the home-made
bread from soft winter wheat, as compared with the same kind of bread

made from spring wheat. With very low grade flour of the red dog

type the water absorptive power is greater than it is in the better flours,

but the loaf of bread produced is not marketable.

Some of the bakers' bread and the home-made bread from Ispring

wheat were made with flour from w^heat grown in the season of 1909.

This accounts for the high percentage of proteids, as the wheat of the

1908 crop was much lower in this constituent. Incidentally, it may be

mej>tioned that because of this increased proteid content and, conse-

quently, g'luten content, the flour from this year's crop of wheat is very

much 'Superior to that of last year. Naturally, the bread from the soft

winter wheat is low in proteid, as the flour and wheat it is made from

are low in this constituent.

The low fat content of the bakers' bread is due to the fact that no lard

or other fat materials were added to this bread. In all other cases some

lard was used. The home-made bread from th« winter wheat flour

evidently contains the most fat, but this cannot be credited to the flour.

It is due to larger amountls of lard being added in the process of making
the bread. The high soluble carbohydrate, or starch, content of the

bread from winter wheat flour is naturally due to the comparatively low

percentage amounts of protein and water.

It is evident that there is not much difference in the composition of

the ordinary bread made from the higher grades of the spring wheat

flours, but there is considerable difference when we compare this bread

with that made from the winter wheat flour. We are frequently asked

which of these breads actually furnishes the most nourishment to the

body. To answer this question we made bread from four kinds of

flour and analyzed it. The flours used in the work were the patent and

bakers' grades, from Manitoba spring wheat, an 85 per cent, or standard

patent, from the same grade of wheat, and 85 per cent, from all Ontario

soft winter wheat. The bread was made in the resfular way in our

flour-testing lail)o:ator\''—in fact, the loaves were taken from some of

the regular testing work. In. this work we used 12 ounces of flour for

a loaf, and each lot of flour received exactly the same amount of yeast,

salt, etc., and all the water it would absorb. The bread was weighed,

dried, and the whole mass ground to an impalpable powder and ana-
lyzed. The average results of a number oi analyses are given in the

following table. As the actual size of the loaves, their colour, texture,

etc., do not enter into the problem, these data have been omitted. It

may be stated, however, that the bread was all of a good quality.

Naturally, the loaves from the Ontario flour were not so large, but the

bread was a fair sample of that got from these flours.
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Percentage Composition of the Bread.

Av. wt.
of loaf Water Protein Fat Carbo-
*grams hydrates

502 36.48 7.29 1.76 53.42
506 36.75 7.39 1.71 52.81
501 36.10 7.93 1.73 52.92
468 32.90 5.74 1.63 58.58

Ash

Patent
Bakers'

85% Manitoba
85% Ontario

1.05

1.32

1.33

1.15

28.34 grams in one ounce.

It will be seen from the above table that the various spring wheat

flours produced about an equal weight of bread which was very similar

in composition, while the Ontario winter wheat flour gave lesis bread

with a lower water, protein, and fat content, and a considerably greater

amount of carbohydrates. This is as expected, as the soft flour is

starchy and poor in protein.

In order that we may make a closer comparison of the amounts

of the various food constituents furnished by each 12 ounces of flour,

the weights of protein, fat and carbohydrates contained in each loaf

were calculated and are given in the following table. The fuel, or calori-

meter value of each loaf was also calculated and is given in the last

column of the table.

Weight in Grams of Food Constituents and Fuel Value of Each
Loaf of Bread.

Protein Fat
Carbo-
hydrates Ash Fuel value

Patent
Bakers'

85% Manitoba
85% Ontario

36.60
37.39
39.73
26.91

8.84

8.65
8.67
7.63

268.17
267.22
265.13
274.15

5.27
6.68
6.66
5.38

1399.

1393.
1388.
1351.

We may assume that in the ease of foods of like nature, as in this

instance, if it is consumed as part of a well balanced dietary, the number

of calories of heat it will produce when burned, or in other word's, its fuel

value, is the best basis for making a comparison of the nutritive value.

Taking this as a basis, we have the figures given in the last column.

It will thus be seen that the soft wheat flour gave bread that con-

tained approximately one-third less protein, or flesh-forming material,

a little less fat, but more carbohydrates, and that it would furnish only

3.5 per cent, less energy than the bread from the spring wheat flour.

From these figures we must conclude that, when eaten in the usual way

as part of a mixed diet, bread from the soft wheat flour is practically

equal in nutritive value to that obtained from the hard spring wheats.
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Nutritive Value of White and Brown Bread.

The Comparative nutritive value of white and brown bread has

always been a subject of controversy. The theory is advanced that in

preparing the finer flours much of the most nourishing of the food

materials are removed, and, consequently, the whole wheat, or Graham
flour is the most nutritious and healthful. In studying the nutritive

value of any food it must always be home in mind that it is not the flour

or bread that contains the highest percentage of the most valuable food

constituents that is the most nourishing, but it is the one that contains

the most of these constituents in a form that is capable of being absorbed.

The coarser flours have a higher percentage of protein, fat, and mineral

matters than the finer grades, and so has bran; but owing to the amount
of crude fibre, or cellulose, surrounding these materials, they are not so

well assimilated, and they really furnish less nourishment than is

obtained from the bread made from the finer grades of flour. The work

of Snyder, of Minnesota, Wood and Merrill, of Maine, and others, has

clearly showai this. A few figures taken from Bulletin No. 101 of the

Office of Experiment Stations, Department of Agriculture, will, illustrate

the point.

In the work referred to the different grades of 'flour experimented

with were made from one stream of wheat, the flours and the bread

made from them were analyzed, and the digestibility of the bread deter-

mined. We shall only refer to three grades of flour

—

i. e., the standard

patent, or straight grade, which represented about 96 per cent, of the

total flour from the wheat; the entire wheat flour, which is made by

removing part of the outer bran layers and then griiMiing, and a true

whole wheat or Graham flour, i. e., a flour made from the clean, scoured

wheat without any bolting process. The composition of these three

kinds of flours was found to be as follows

:

Composition and Heat of Combustion of the Flours.

Water
%

Pro-
tein

%
Fat

%
Carbo-
hydrates

Ash
%

Phos-
phoric

acid %

Heat of combustion

Calculated
calories

Determined
calories

Standard patent
or Straight

Entire wheat
flour

Graham flour

10.54

10.81

8.61

11.99

12.26
12.65

1.61

2.24

2.44

75.36

73.67
74.58

.50

1.02

1.72

.20

.54

.71

4.022

4.026
4.123

4.050

4.032
4.148

No crude fibre is given in the above table, but it would increase as

we pass from the finer to the coarser fiours. The percentage of protein

and fat also increases, but the carbohydrates decrease, and the difference

here would be still more pronounced had the crude fibre been separated.
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When the bread made from these three flours was submitted to

digestion experiment® the . following results were obtained:

Digestibility of Nutrients and Availability of Eneegy of Beead.

Protein

%
Fat

%
Carbohydrates

%
Energy
%

White Bread
Entire-wheat bread
Graham Bread

85.8
80.4
77.6

56.4
55.8
58.0

97.5
94.1

88.4

90.1

85.5
80.7

This means that in these experiments 85.8 per cent, of the protein in

the bread from the straight grade flour was digested and only 77.6 per

cent, of that in the Graham bread. Furthermore, while 90.1 per cent,

of the total fuel or energy value of the white bread was available, oihly

80.7 per cent, of the total energy of the Graham flour was of use to the

person eating the bread.

The same bulletin shows that the bread from the first patent, which

represents about 35 per cent, of the finest of the flour, is even more

digestible than that from the straight grade flour.

In 1857 Laws and Gilbert, of the Kothamsted Institution, England,^

studied this same question ; and in view of the fact that the roller process

of making flour was not then in use, and in the light of our newer informa-

tion regarding foods, their conclusions based on practical feeding experi-

ments are still of interest. Writing in 1881, Gilbert summarized their con-

clusions as follows :^ "The higher percentage of nitrogen in bran that in fine

flour has frequently lead to the recommendation of the coarser breads as

more nutritious than the finer. We have already seen that the more branny

portions of the grain also contain a mfuch larger percentage of mineral

matter. ... It is, however, we think, very questionable whether

upon such data alone a valid opinion can be formed of the comparative

values as food of bread made from the finer or coarser flours from one

and the same grain. . . . Again, it is an indisputable fact that

branny particles, when admitted into the flour in the degree of imperfect

division in which our ordinary milling processes leave them, very con-

siderably increase the peristaltic action, and hence the alimentary canal is

cleared much more rapidly of its contents. It is also well known that

the poorer classes almost invariably prefer the whiter bread; and among
some of them who work the hardest and who, consequently, would
soonest appreciate a difference in nutritive quality (navvies, for

example), it is distinctly stated that their preference for whiter bread

is founded on the fact that the browner breads pass through them too

rapidly; consequently, before their systems have extracted from it as

'RoUiamsted Memoirs, Vol. 1. 'Rothiamsted Memoirs, Vol. 5.
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much nutritious matter as it ought to yield them. It is freely granted

that much useful nutritious matter is, in the first instance, lost as human
food in the abandonment of 15 to 20 per cent, of the wheat grain to the

lower animals. It should be remembered, however, that the amoui>t of

food so applied is by no means entirely wasted. And further, we think

it more than doubtful, even admitting that an increased proportion of

mineral and nitrogenous constituents would be an advantage, whether,

unless the branny particles could be either excluded or so reduced as to

prevent the clearing action above alluded to, more nutriment would not

be lost to the system by this action than would be gained by the intro-

duction into the body, coincidentally with it, of a larger actual amount
of supposed nutritious matter. In fact, all experience tends to show

that' the state, as well as the chemical composition of our food, must be

considered; in other words, that its digestibility and aptitude for assimi-

lation, are not less important qualities than its ultimate composition.

^'Of course, if the branny particles were reduced to a perfect state

of fineness, and it were found that this prevented the aperient action*

and that other evils were not introduced; or, better still, if more of the

food mat-erials can be separated from the bran, and in either case without

more cost than the saving would be worth, there might be some advan-

tage. But to suppose that whole wheat meal as ordinarily prepared is,

as has generally been assumed, weight for weight, more nutritious than

ordinary bread flour is an utter fallacy, founded on theoretical text-book

data, not only entirely unsupported by experience, but iixjonsistent with

it. In fact, it is just the poorer fed and the harder working who should

have the ordinary flour bread rather than the whole-meal bread as

hitherto prepared, and it is the overfed and the sedentary who should

have such whole-meal bread. Lastly, if whole grain were fii>ely ground,

it is by no means certain that the percentage of real nutritive nitrogenous

matters would be higher than in ordinary bread-flour, and it is quite a

question whether the excess of earthy phosphates would not then be

injurious."

The previously presented results on the digestibility of different kinds

of bread confirm the above conclusions of Laws and Gilbert. In con-

cluding the discussian-s on the nutritive value of bread, we submit the

conclusions of a study of the composition and digestibility of white and

whole-wheat bread given in the St. Bartholomew's Hospital Report,

London, England, 1897:

"From the experiments we are justified in con<jluding that the higher

nutritive value which we might, upon pure chemical grounds, ascribe to

brown bread, cannot, with the single exception of fats and mineral

constituents, be mainitained from the physiological side. On the other

hand, distinctly less nutritive materials actually get into the blood in the

case of the brown than of the white bread.
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"Wliite bread is, weight for weight, more nutritious than brown.

Therefore, it appears the pref-erence given by operators m large towns

for white bread has to a certain extent a sound physiological basis.

"In the case of people with irritable intestines, white bread is to be

preferred to bro\\Ti

"In the case of people with sluggish intestines brown bread is pre-

feraible to white, as it tends to maintain regular peristaltic action and

ensures regular evacuation of the bowels, with all its attendant advantages.

"In cases where the proportion of mineral ingredients, and especially

of lime salts, in other articles of food or drink is ii>sufficient, brown

bread is preferable to white.

"If the dietary is insufficient in fat, or if the patient is unable to

readily digest fat in other forms, brown bread may possibly be prefer-

able to white."

In this country where nearly everyone eats a varied diet, we probably

obtain a mixture of proteins that is fairly satisfactory, and a sufficient

amount of ash nmterial and \dtamines to fully satisfy the human system

without using the bread from the coarser flour for the purpose of

obtaining these substances. Moreover, it is evident that the comparative

nutritive value of white and brown bread varies with the iiniividual.

COMPARISON OF THE NUTRITIVE VALUE OF BREAD AND
SOME OF THE COMMON FOODS.

Bread is often referred to as the "staff of life,'' presumably "because

it is so universally used, and because \t is one of our cheapest foods, and,

at the same time, very nutritious and palatable. It is sometimes spoken

of as a conrplete food, i. e., one that furnishes all the nutrients required

to nourish the body and in the proper proportion. It fails somewhat in

the latter respect; for the food of man has many functioinis to perform, and

to satisfy all the demands of the body it must be of a very varied nature.

This is not the place to discuss the balancing or cost of diets ; but, for pur-

poses of comparison, it may not be out of place to show the amounts of the

important food constituents furnished by other common foods. For this

purpose we have calculated the weight of protein, fat, and carbohydrates,

and the number of calories of heat one dollar's worth of each of the more

common foods will furnish. The figures are based on the average com-

position of the foods as purchased.
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Weight of Protein, Fat, Carbohydrates and the Fuel Value of
$1.00 Worth of each Food

Carbo- Fuel
Price per pound Refuse Protein Fat hydrates Value

% lbs. lbs. lbs. calories

Milk 12c. per quart. .69 .85 1.11 6.505
Skimmed Milk 5c. " " 1.70 .15 2.51 8.535
Buttermilk 5c. " " 1.50 .25 2.40 8.681
Butter. 50c. ' .02 1.70 7.211
Cheese 34c. '•' lb .82 1.08 .12 6.297
Beef, fore quarter 12c. " " 9.4 1.21 1.46 8.386
Beef, hind quarter 16c. " "

7.9 .96 1.15 6.618
Beef, flank 12c. " "

6.8 1.41 1.58 9.298
Beef, sirloin. 30c. " " 7.3 .55 .54 3.305
Veal Cutlets 30c. " '' 1.7 .67 .25 2.306
Mutton Chops 24c. " " 10.7 .56 1.20 6.105
Lamb, hind quarter 27c. " "

10.5 .61 .60 3.673
Ham, smoked 50c. " " .40 .45 •2.643

Eggs 50c. per dozen 5.6 .3 .28 1.927
White Bread 21/2 pounds 20c. 1.05 .25 G.l 14.355
RoUed Oats 5c. per pound 2.50 1.40 14.3 36.950
Farinas 4 pounds 25c. 1.53 .16 12.5 26.713
Potatoes $1.60 per bag 11.2 1.23 .06 8.75 18.840

In some respects the figures are hardly fair, as some oi the foods have

to be cooked, whereas the bread is ready for use. If the weight of pro-

tein, fat, and carbohydrates furnished by one dollar's worth of flour had
been given, they would have been about double that furnished by bread,

and much larger than that supplied by oatmeal. However, as the figures

stand, it is evident that bread is one of our cheapest foods, and when w«
take into consideration its palatability and high digestibility, it may well

be termed the "staff of life."
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The Fruit Growing: Business in

Niag:ara District

FOR THE YEAR 1920

These pages contain a report of some of the findings and con-
clusions derived from the study of the business of 178 Niagara fruit

farms for the year ending December 31st, 1920. This work was con-
ducted along similar lines to the investigations of the Department into

other types of Ontario farming. In June, 1920, before the fruit harvest
was begun, each farm was visited » and complete details regarding
acreage, land values, buildings, area of the various fruit and other
crops, live stock, machinery, and supplies on hand at the beginning of

the year were obtained. At this visit also, arrangements were made
for keeping accurate accounts in detail of the amounts and values of

the different fruits sold, and the expenses connected with the harvesting,
packing ajid marketing of these various crops.

Many of the farmers co-operating in the work were already keep-
ing good and complete records of all transactions and, to assist those
who were not doing so, the Department supplied concise sales and ex-
pense blanks to be used as a record while harvesting and selling was
in operation. By this means this particular investigation contains
possibly more complete and accurate data than any similar investiga-
tion so far conducted by this Department.

In addition to the general survey herein reported, a detailed
investigation into the costs of growing tomatoes for canning factory
purposes on 50 of these Niagara farms was completed. The results of
this investigation have already been published in Circular No. 33, of
the Ontario Department of Agriculture.

THE AREA SURVEYED.

The 178 farms, whose business is reported on in these pages,
were located in the well known Niagara fruit district, which comprises
those parts of the Counties of Wentworth and Lincoln bordering on
the south shore of Lake Ontario, and extending southward to the Moun-
tain or Escarpment which runs from Hamilton to Niagara Falls. The
fruit area commences just east of the City of Hamilton and extends
with very little break to the Niagara River on the east. This district

is famed far and wide for its adaptability to produce such tender fruits

as peaches, plums, cherries, grapes, bush fruits, strawberries, as well as
tomatoes, asparagus and other vegetables, and also for greenhouse
production of flowers and vegetables. The farms visited ranged in size

from 2 acres to 240 acres, about 60% of which were between 10 and 50

NOTE—We wish to acknowledge the assistance of Messrs. G. W. Michael,
W. S. Rowe. W. Fairweather, C. M. Lee, and J. E. Whitelock, who collected the
field data; Mr. B. G. Jenvey, who supervised the office compilation of records, and
the help and advice of Professor A. Leitch throughout the investigation.



acres in area. Although in very few instances was all the land planted

to fruits and vegetables and some livestock was maintained on nearly

every farm, almost without exception were 90% or more of the farm
revenues obtained from fruit and vegetable sales, of which fruit of

the various kinds made up the greater bulk.

The crop year of 1920 was, in two important respects, a very
favorable one, good yields and fair prices, but these advantages were
somewhat offset by three serious disadvantages, shortage of labor at

picking time, an under supply of baskets and other containers, and
poor transportation facilities at rush time. In some instances these
handicaps just enumerated caused considerable loss. On many farms
forehandnes? in basket supply and getting labor, and a proper develop-
ment of markets co-operatively or otherwise, overcome these difficulties

to a great extent and gave a large reward for the good management
shown.

THE FINANCIAL OUTCOME OF THE BUSINESS

Of the 178 farms visited, final analysis of the field reports dis-

closed that about 35 were incomplete in one or more important items,

and therefore could not be used for study purposes. About ten others
were discarded on account of apparent incorrect information contained
and two others were not used in many of the tables in the following
pages because their business was more of a mixed farming type than of

a specialized fruit growing character. The following table presents
some of the outstanding features of the business conducted on the 129
farms which were finally considered sufficiently complete and accurate
for use in the study.

We wish to make it clear and have ever before the reader the
fact that this report is for one year's business only. Certain factors
and certain crops which have largely determined profits in the year
1920 may not have the same infiuence in the years to come. However,
even under such exceptional conditions as existed in 1920 general laws
of economic production are borne out. We may refer especially to

wastage, not only of crops but also of labor and other instruments of
production due to over specialization. It is especially in the more de-
tailed study of these farms that we wish the reader to carefully note
and distinguish between general and seasonal conditions. It is also to
be noted that in a highly specialized business, which is also somewhat
speculative, a wide range of returns will be found.

129 NIAGARA DISTRICT FARMS.

TABLE 1.

Acres
Acres in Crops .

.

Capital
Real Estate Values

Farm Revenue .

.

Total

4788
3975

$2809,655
2450,800

824,350

Average
per
Farm

-37
-31

-$21755
-19000

6421

Running Expenses .

Depreciation
Total Expenses.. ..

Net Farm Income..
Int. on Capital 5%
Labor Incomes . . .

Total

$435927
42295

489735
334615
140482
194133

Aver.
per
Farm

$3379
328
3796
2594
1089
1505



CAPITAL includes values of real estate, machinery, live stock,

feed and supplies of all kinds on hand at the beginning of the year.

REAL ESTATE VALUES include buildings, orchards, vineyards,

etc i-''
'-' !''''^^i4-'

RUNNING OR CURRENT EXPENSES are labor, repairs, taxes,

fertilizers, baskets, feed bought and all similar cash expense.

DEPRECIATION includes the annual wear and tear on machin-

ery and buildings.

NET FARM INCOME is the amount left out of the farm revenue

after deducting all expenses and depreciation and is the reward of the

operator for his investment of capital and his own labor and manage-

ment. These two items are expressed as Interest on Capital and Labor

Income.
As the Labor Income is the final reward for a farmers years

labor and ability this term, Labor Income, is used in all following pages

as the means of measuring the final results of the different farm sizes,

methods and organizations dealt with in the following tables:—
SIZES OF FARMS AND LABOR INCOMES

TABLE 2.

Groups

1

2
3

4
5

6
7

8

9

Size of Farm —
Acres

No. of
Farms

Average
Labor
Income

Labor
Incomes on
highest 25%

of farms

Labor
Incomes on
lowest 23%
of farms

Farms
with over

$1560
Labor Inc

Farms with
over $3000
Labor Inc.

6 & under
6.1-10

10.1-15

15.1-20

20.1-30
30.1-40

40.1-50
50.1-100

Over 100

13

15

18

16
16
11

12

20
8

$623
819
589
956
985
1555
1477
3620
3102

$1410 $169 1

1724 -203 3

1666 -535 2

1961 -255 5

2382 -306
3916 -176 4 3

3735 -665 6 2

9356 -591 13 9

7530 - 10 5 3

As the table Indicates, increased size of farm is accompanied by

an increase in Labor Income. This is, of course, to be expected as the

larger volume of business on the larger farms gives opportunity for a

greater surplus for the operator's managing ability and labor, than

does the smaller business of the little farms. A study of the Labor In-

comes on the best and poorest farms in the above table bears out the

statement just made in its application to the best farms as well as the

average since it shows that the profits of the best small farms are not

equal to those on the best larger farms. It is encouraging, however,

to the smaller farmer to point out that the Labor Incomes on the most

profitable farms in the groups of farms of less than 20 acres are higher

than those obtained by the average farmer with farms of 20 to 50

acres. The Labor Incomes in the column of Lowest Labor Incomes

disclose that there are possibilities of failure in all sizes of farms and

that the size of the business does not greatly influence the extent of

the failure, except on extremely small farms. In the farms of 6 acres

or less there were no very high Labor Incomes. Neither were there

any minus Labor Incomes. It will also be noticed that of the 44 Labor

Incomes of over $1500, twenty-eight were made on farms of over 30

acres and of the 17 Labor Incomes of over $3000 all were made on farms

of over 30 acres.



The highly speculative nature of the fruit growing business may
be noted especially in Group 8, where the poorest 25% of the farms
had minus Labor Incomes of $591, and the best 25% had plus Labor
Incomes of $9356, or a difference of nearly $10,000 in returns from the
same sized farms, for the poorest five and the best five farms.

CAPITAL AND LAND VALUES OF DIFFERENT SIZES FARMS

TABLE 3.

Groups Size
Acres

No- of
Farms

Average
Capital in

Live Stock

In
Machinery

In
Buildings

In Real
Estate

Total
Capital

%of
Capital in

Rea Es'te

1 6 & Under 13 $213 $450 $4155 $9138 $10136 90
2 6.1-10 15 237 449 3430 9767 10839 90
3 10.1-15 18 228 383 2778 10361 11483 90
4 15.1-20 16 348 853 4011 14988 16940 88
5 20.1-30 16 541 899 4981 15594 17981 87
6 30.1-40 11 486 817 5900 22273 24503 91
7 40.1-50 12 734 1382 6517 20958 24977 84
8 50.1-100 20 958 1895 7688 31510 36354 87
9 Over 100 8 1942 2796 11940 47875 56693 84

As is clearly shown above, the land investment comprises the
greater bulk of the capital invested in the fruit growing business. One
of the facts, which has an influence in keeping down profits, in the
smaller farms is that of the relatively high investment in live stock
and buildings. There is also the fact that live stock on these farms
is almost entirely horses for work purposes, giving no live stock revenue,
while on the larger farms live stock includes in many cases, cattle
from which considerable revenue is derived. The relation of the in-
vestment in land to the total capital is more clearly shown in Table
No. 4.

PERCENTAGE OF CAPITAL IN LAND, BUILDINGS, MACHINERY
AND LIVE STOCK.

TABLE 4.

Groups Size---Acres

6 & Under
6.1-10

10.1-15

15.1-20

20.1-30

30.1-40

40.1-50

50.1-100

Over 100

No. of
Farms

13

15

18
16
16
11

12

20

% of
Capital---
in Bldgs.

41

31

24
24
27
24
26
21
21

In
Machy

In Live
Stock

2.1

2.2

2.0

2.0

3.0

2.0

3.0

2.6

3.4

In Real
Estate

90
90
90
88
87
91
84
87
84

In
Land

49
59
66
64
60
^1
58
66
63

;%of Rea
estateCap

I in Land

54.4

65.5

72.7

69
73.6
69
76
75



Here we note that on the small farms as much as 41% of the
total capital invested, is invested in buildings, necessary, of course, for
carrying on the business, but a serious handicap from the standpoint
of a profit making investment. On the larger farms of 50 acres or over,
21% only of the capital is tied up in buildings, with the additional 5%
for machinery, making a total of 26% only, of unproductive capital
and leaving 74% of the capital in land, live stock and current supplies,
which may be considered principally as a productive investment. We
find very little variation in the percentage of capital in machinery on
the different sized farms. However, as the total capital on the large
farms is over 5 times as great as the capital on small farms, we have
with the same percentage of capital 5 times as much equipment on the
large farms. With this additional equipment, without changing the
ratio of the investment in machinery, the larger farm is more economi-
cally worked and probably receives at least as good general culture as
the smaller farms. A slight decrease in the percentage of capital in-

vested in real estate on the larger farms was due to the larger volume
of supplies on hand, particularly of baskets, the provision of which in

1920 made possible the large profits which did occur on some of these
farms. Of the total capital investment in real estate we find om the
four groups of small farms 66% of the real estate capital invested in

land and on the four groups of large farms 73%. This factor of economy
in size is one which is found in all types of business and is an important
consideration and has the affect of increasing profits up to that point
where it is counterbalanced by that other great factor, the diflficulty of

efficient management or supervision.

The fruit growing business which is one of the most intensified

or concentrated of our agricultural industries is probably more suited

to the working of highly capitalized units than other types of agri-

culture.

LAND VALUES, RECEIPTS AND EXPENSES.

TABLE 5.

size of
Farm

Under 6
6.1-10

10.1-15

15.1-20

20.1-30

30.1-40
40.1-50

50.1-100

Over 100

AveraKtf
Value
Real

Estate

Val. Keal
Estate
Minus

Bui'dings

Land
Value

Per Acre

Land
in

Crop

Receipts Expenses

Per Farm I
Per Acre, Per Farm I Per Acre

$ 9138
9767
10361
14988
15594
22273
moss
31510
47875

$ 4983
6337
7583

10977
10613
16373
14441
23822
35935

$1017
700
607
600
425
455
316
337
222

90
90
90
90
86
84
87
83
70

$ 2400 $545 $ 1183
2709 323 1276
3006 268 1782
4444 266 2579
4961 228 3018
6853 226 3995
7231 173 4270
12598 210 7115
16723 146 10548

$270
152
159
156
139
131

102
118
93

The outstanding feature of the above table is the steady decrease

in land values as size of farm increases. 1. That these high valua-

tions were justified for the year 1920 is shown in the revenues per acre

of land cropped, and moreover it is worth noting that in all groups

where land values drop there is a corresponding drop in receipts per

acre, indicating that the productivity of the land or its adaptability
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for growing the more tender fruits has been a factor influencing land
values in the district. The first group of small farms had a very-
high revenue per acre accompanied by high expense per acre as w^as
to be expected, as much of the land on these small farms was heavily
cropped, most of it being interplanted, thus intensifying production.
As size of farm increases the operator can afford to follow less intensive
methods and his smaller net income per acre is overcome by the larger
number of acres cropped, thus giving him a greater total net income.
To illustrate this point let us compare the smallest group of farms
which had a net revenue per acre of $275 from 4.4 acres which yielded
an average net income of $1210, with the 30 to 40 acre group which had
a net income of $95 from 30.4 acres of crops or an average net income
of about $2860. The small size of the former forced the owners to so
operate as to get as large an income per acre as possible in order to
acquire a living and a profit. The greater number of acres of the latter
enabled him to get a greater return for his year's work and investment
without the necessity of such a high revenue per acre.

SOURCE OF REVENUE ON DIFFERENT SIZED FARMS

TABLE 6.

Size

% of Receipts From

•J. P.

O S
Current

Expenses

Group D

es
u
O

as

f
o

to

*->

a>
bo II

^6

1 6 and Under 8.1 49.8 24.5 8.1 0.2 0.4 $ 2400 $1023 % 623
2 6.1-10 18.3 45.8 21.7 9.8 0.2 0. 2709 1146 819
3 10.1-15 12.7 45.5 23.6 11.2 0.7 0.9 3006 1649 589
4 15.1-20 16.5 51.4 14.2 6.5 0.5 0. 4444 2321 956
5 20.1-30 23.2 41.2 23.3 3.2 1.1 0. 4962 2731 985
6 30.1-40 28.6 45.8 17.7 3.8 1.5 0. 6853 3662 1555
7 40.1-50 23.3 54.7 11.1 4.0 1.1 0. 7231 3915 1477
8 50.1-100 20.9 35.7 24.5 9.6 2.3 0. 12598 6503 3620
9 Over 100 18.4 48.9 13.8 5.0 2.1 0. 16723 9752 3102

Table 6 shows the total average receipts per farm for the different
sized farms, also the percentage of receipts made up of grapes, orchard
fruits, small fruits, vegetables, farm crops and miscellaneous fruit
sales. The miscellaneous fruit sales represent fruit sold at stands by
a road side which could not be classified under any other of the above
headings. There is not any striking variation in the source of revenue
on the different sized farms, with the one exception that on small farms
grapes were not largely represented. This had, of course, a general

^
NOTE— 1. Land values were justified in 1920, in so far as, for general fruit

growing, a limited premium could be paid for high quality land, with proper planting
of well balanced kinds and varieties of fruit. (See tables 2, 3 and 5, Land Values and
Labor Incomes). It is well to note, howcYcr, that the 16 growers in table 10, group 1,

!?oo^
specialized m orchard fruits, with high land values, had labor incomes of only

$294. These farms without exception were good with regard to soil, varieties and
location. The small profits are due to the comparatively low prices of orchard fruits
in 1920, wastage of fruit and relatively high expenses correlated with over spe-
cialization. The owners estimated a loss of 17,650 baskets of peaches and 9,720
baskets of plums on these 16 farms due to various marketing problems.



effect of increasing above normal the profits of large farms with a con-
siderable planting of grapes in the year 1920 when grapes were re-

latively profitable. It will also be noted that in Group 8, the group
which had the largest Labor Income, that the revenue was more evenly
spread over the possible sources than in any other group.

It will be noted also, by referring to Table 5, that in Group 8

the expense per farm is only 56% of the revenue, whereas, in Group 9,

with a less evenly diversified business, the current expenses are over
60% of the revenue.

LABOR INCOMES AND THE CAPITAL INVESTED
TABLE 7.

Capital
No. of Avge. Size Capital Average

Labor
Income

Net Farm
Farms of Farms Average Income

Under $8000 10 9/2 $ 5607 $ 755 $1035
$ 8000-$10500 15 15 9608 742 1222
10501- 12500 17 15 11225 652 1213
12501- 15000 16 19 13712 853 1539
15001- 20000 23 26 17490 1353 2228
20001- 30000 21 50 24678 1199 2423
30001- 50000 17 67 38856 3996 5939
Over 50000 8 122 74183 3247 6956

The above table is another method of expressing the influence of
size of farm, as size of farm invariably means more capital invested
where all farms are growing the same type of products. It may be
noticed that the second and third groups have the same average size.

This is partly accounted for by the better class of buildings, in the third
group, which have raised the values of these farms without having any
effect on the productive capacity of the farms which is best shown by
the net farm income.

EFFECT OF SIZE AND CAPITAL
TABLE 8.

Small Size
15 ac. and under

Average Size
15.1 to 40 acres

Large Size
Over 40 acres

Lov/
Capital

$8,000Cap. in R. E
and under.

No. farms, 16.

Size, 8.6 ac.

Capital, $7,205.
Farm Income, $1,159
Labor Income $799.

Cap. in R. E. $13,000
and under.

No. farms, 15.

Size, 24.2 ac.

Capital, $12,054.
Farm Income, $1,375.
Labor Income, $769.

Cap. in R. E. under
$25,000.

No. farms, 14.

Size, 71.5 ac.

Capital, $19,507.
Farm Income, $2,703.
Labor Income, $1,728.

Average
Capital

Cap. in R. E.
$8,001-$10,000

No. farms, 17.

Size, 9.3 ac.

Capital, $10,801.
Farm Income, $1,046.
Labor Income, $506.

Cap. in R. E.
$13,001-$19,000

No. farms, 15.

Size, 23.4 ac.

Capital, $16,918.
Farm Income, $2,253.
Labor Income, $1,407.

Cap. in R. E.
$25,001-$35,000

No. farms, 14.

Size, 70 ac.

Capital. $35,972.
Farm Income, $5,810.
Labor Income, $4,011.

High
Capital

Cap. in R. E.
over $11,000.

No. farms, 13.

Size, 10 ac.

Capital. $15,550.
Farm Income, $1,520.
Labor Income, $742.

Cap. in R. E.
over $19,000.

No. farms, 13.

Size, 28.7 ac.

Capital, $29,360.
Farm Income, $2,662.
Labor Income, $1,194.

Cap. in R. E.
over $35,000.

No. farms, 10.

ISize. 112 ac.

Capital, $67,906.
Farm Income, $6,804.
Labor Income, $3,409.



Table 8 is a two-way chart showing the effect of different amounts
of capital on the given sized farms. The farms are divided first ac-

cording to size into small, average and large groups. The group of

small farms is then divided into three groups having low, average and
high capital; the same division being followed with the average and
large farms. This table shows the necessity of not only capital and
size but of the combination of these two factors for greatest profits.

In the group shown, under, small size and average capital we find an
apparent break in the general tendency of the labor incomes in this

table. This break is due to the fact that we have in this group a large

percentage of farms which we term *'odd size," and which will be dis-

cussed under table 15. With this one exception we find that an aver-

age amount of capital on a given sized farm proves more profitable

than a very high or very low capital. We find also a slightly greater
increase in Labor Incomes running from small to large farms than we
do in the general range from low to high capital. As the division was
made first on size and then on capital we find a greater spread on size

than we do on capital which would be responsible for the same greater
spread in Labor Income.

It may be interesting to compare the Labor Incomes of the fruit

business with other types of farming studied by this department. In
the table below will be found a comparison of the Labor Incomes in
Niagara district in 1920, with those of the dairy farmers in Oxford in
1918 and with mixed farmers in Dufferin In the game year, which year
was, relatively speaking, as prosperous for those farmers as 1920 was
for the fruit grower. The comparison is made on the basis of capital
invested, as it is quite obvious that no proper comparison could be made
on size of farm.

TABLE 9.

OXFORD DUFFERIN
NIAGARA (dairy farming) fmixed farming)

Capital
Invested

&0 Average Average Average Average Average
S " Labor Size Labor Size Labor
« oj r
> N 2 Income Acres Income Acres Income
<)co<iJ

Under $8,000 9!^ $ 755 48 $ 735 98 $ 500

$ 8,00O-$10,500 15 742 61 936 102 818
10,500- 12,500 15 652 91 868 110 802
12,500- 15,000 19 853 104 1158 150 901
15,000- 20.000 26 1353 125 1365 191 1081
20,000- 30,000 50 1199 186 1973 265 1424
30,000- 40,000 62 3988 263 2449

Some of the outstanding features in the above table are: (1) The
wide difference in the size of farms for the same amount of capital
in various districts. (2) The similiarity in labor incomes for the same
amount of capital in all districts. This close relationship is especially
noticeable on all 3 types where the capital is below $20,000 and as
most of the farmers come within this limit the ability of the three types
of farms to make equal profits for a given amount of capital is more
nearly true than the table as a whole would indicate.

The fact that the labor incomes of the dairy farms are almost
without exception somewhat higher for an equal amount of capital
invested than the other types of farms shown, is a natural result of
the longer and more continuous application of labor necessitated by
dairy farming. We have also the fact that in the group of highest
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capital the fruit grov/ers have the largest returns, while in mixed farm-
ing we had no farmers at all with this amount of capital. We have also

profitable farms in the fruit growing business with capital of over
$100,000. As such farms scarcely exist in the agricultural industry
outside of fruit growing we may conclude that fruit growing is the one
agricultural business in Onta^rio which may be a profitable investment
for a very large amount of capital. Even this may be qualified by a
further statement that such farms must have, to be profitable, efficient,

experienced management. Over 20% of the Niagara farms had a
capital investment of over $30,000, while only 2%% of the Oxford
County and particularly none of the mixed farmers had total invest-
ment of this amount.

SPECIALIZATION IN ORCHARD CROPS
TABLE 10.

Groups

Receipts from Orchards
No. ot Farms
Size—Acres
Total Cauital
Land Vnlue per acre
Gross Rtc-ipts
Current Expense
Ratio-Current Exp. to Gross Reeeipts
Receipts irom Grapes
Rati") ol scrape receipts to gross leceipts

Farm Income
LaV)or Income..;

1 2 3 4

Over SO 60-80'"- 40 60% 20-40%
16 25 3i 26

26 5 2y> " 32 8 38 1

27,483 19,936 27,881 19,539
696 51 ^ 549 313

5.142 5,073 8,390 6 696
2 996 2 ViQ 4 521 3 4 -'4

58% 58"'. 54% 51%
$100 ^-4."^ InOl 1070

2''' 13% 18% 16%
l,6(i8 1,73(- 3.374 2 871
294 7 '

'
:< 1.980 1. 9

1

Under 20%
27

37 3
17,440

278
6.373
2,928
46%
2777
43%

3 076
2,204

In Table 10 we have shown the effect of specialization in orchard

crops for the year 1920. The 41 fruit growers in the first two groups

who specialized in orcliard fruits, viz., apples, cherries, peaches, pears

and plums, to the extent of securing over 60% of their revenue from
these crops did not make nearly as large profits as the growers with

a smaller percentage of orchards and more small fruit, vegetables and
grapes. This general effect is to be expected, as it has usually been
found not economical to specialize above 70% in any one type of farm
product if reasonably profitable side-lines can be added to balance the

yearly cycle of the business. The extreme tendency of this table from
very low labor incomes for orchard specialists to high labor incomes
for the m.ore diversified types of business is obviously due in part to

the comparative low price of orchard fruits and the high price of small

fruits and grapes during 1920. In Group 5, (orchard receipts under
20%) we fi-nd on 27 farms an average labor income of $2,204, the high-
est in the table; 46% of the gross receipts (§2,928 out of an average
total of $6,373) was for grapes. On 14 out of the 27 farms grapes were
practically the only fruit grown. On account of the high price of grapes,

the comparatively low cost of growing and marketing and the low value
of land suitable for grape growing, this high labor income was possible

in 1920. We have, however, no reason to believe that any one crop
which can be grown over a reasonably wide area should continue to

be more profitable than other crops.
If we take the land values per acre, which increased very mark-

edly with increased orchard percentages, ranging from $285 per acre

to $696 per acre we have represented here, not only the value of the
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planted orchards but the belief and faith of the orchardist in the value
of his orchard land from the business of the past. We find the ratio, of

the current expenses to the gross receipts, steadily decreasing as we
come into the less specialized orchard farms, from 58% in Groups 1

and 2 to 46% in the last group.
This is due in part to the economy or greater profitableness of

grape and small fruit production for the year studied. If, however, we
could remove from our labor incomes the profits on grapes, we should
find the optimum profits in or close to Group 3, having about 50% of

the revenue from orchards and the balance from other crops, the larger
profits being due to the m_ore economical organization and production
in this group.

GRAPES AND SMALL FRUITS AND VEGETABLES
TABLE 11.

Eeceipts
Small Fruits Small Fruits Small Fruits

an'l Vegetables and Vegetables and Vegetables

Under 10% 10-35% Over 35%

Capital, 22.979. Capital, 23,087. Capital, $20,808.

-Labor Income, $98. Labor Income, $549. Labor Income, $1671.
Grape Size. 24.4 ac. Size, 28.6 ac. Size. 26.9 ac.

Receipts % Rec. Orchards 82. % Rec. Orchards 68. % Rec. Orchards 31.

Under 10% Gross Receipts $3,864. Gross Receipts $5,415. Gross Receipts $5,726.

Current Exp. $2,167. Current Exp. $3,347. Current Exp. $2,837.

Cur. Exp. to Gross Cur. Exp. to Gross Cur. Exp. to Gross
Receipts 56% Receipts 62%. Receipts 50%.

Capital $31,084. Capital $28,683. Capital $20,802. •

Labor Income $1,574. Labor Income $1,779. LalDor Income $3,177.
Grape Size, 74 ac. Size 50.7 ac. Size, 37.4 ac.

Receipts % Rec. Orchard 59, % Rec. Orchard 50. % Rec. Orchard 28.

10-40%. Gross Rec. $8208. Gross Rec. $8633. Gross Rec. $9156.
Current Exp. $4472. Current Exp. $4877. Current- Exp. $4492.
Cur. Exp. to Gross Cur. Exp. to Gross Cur. .Exp. to Gross

Receipts 54%. Receipts 57%. Receipts 49%.

Caoital $19,478. Capital $10,086.
•.abor Income $2202. Labor Income $928.

3rape Size, 34.5. Size 21 ac.

Receipts % Rec. Orchard 19. % Rec. Orchard 23. NO FARMS
Over A07o. Gross Rec. $6452. Gross Rec. $2905.

Current Exp. $2911. Current Exp. $1283.
Cur. Exp. to Gross Cur. Exp. to Gross

Receipts 45%. Receipts 44%.

Table 11 shoWs directly the effect of specialization in grapes and
small fruits and vegetables. Under the divisions from left to right
Vv^e have those farms on which varied proportions of the revenue were
secured from small fruits and vegetables. The vertical divisions show
the percentage of revenue secured from grapes. Indirectly this table
3how3 the effect of specialization in orchard crops. In the upper left

hand corner of the table we have fourteen farms securing less than
10% of their revenue from either grapes or small fruits and vegetables.
Consequently 82% of the revenue was from orchard fruits. Their
average labor income was only $98. Although these farms were slight-
ly under average size and under average capital, a very low labor income
might be expected as, it is very undesirable to have a highly special-
ized orchard business on a comparatively small farm. The current ex-

N.B.i The apparent exception of the centre bottom group to this statement
may be ignored as the five farms of 21 acres each with a total revenue of only $2,900
are not representative Niagara Fruit Farms.
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penses on these farms average 56% of the gross receipts which is above
the average ratio and may be considered as the result of over-specializ-

ation. As we move over to the right side of the table we find that the
addition of small fruits and vegetables to the business, materially in-

creases the gross receipts and also leaves the largest labor income. On
all these farms having less than 10% of their revenue from grapes
there is very little change in the size of farm or the amount of total

capital invested. Practically the only difference is the addition of

small fruits and vegetables to the business; the effect of which is clearly

indicated by the labor income, ranging from $98 per farm where no
small fruits and vegetables were grown, to $1671 where over 35% of

the revenue was from small fruits and vegetables, and the balance
largely from orchard crops. The addition of small fruits and vege-
tables does not materially effect the ratio of current expenses to gross
receipts as these crops require a large amount of labor and general
expense. The increased profits are due therefore to the greater volume
of business on a given area and for a given amount of capital. On the
other hand, taking the effect of grapes on farm profits we find the ad-
dition of grapes in all cases not only increased the gross revenue and
labor income but also materially reduced the ratio or current expenses
to gross receipts. On all these farms having less than 10% of their
revenue from grapes, we find current expenses to average 56% of the
gross receipts. Where grape receipts amount to over 40% of the
total revenue the current expenses then are only 45% of the total

revenue. This fact clearly indicates the position of the grape growing
business in 1920. We find the optimum profits occurring on those
thirteen farms securing over 25% of their revenue from small fruits

and vegetables, and from 10% to 40% from grapes, and the balance
from orchards. On these farms the average labor income was $3177,
over twice the average labor income for the district, yet the farms were
of average size only and had less than average capital. As pointed
out in Table 10 the extreme range found here would not have occurred
had orchard fruits been marketed under normal conditions. Yet the
general effect of diversity should always remain in general as here
indicated.

SECTIONAL STUDY
TABLE 12.

St.

Catharines Jordan Vine!and Beamsville Winona

No. of Farms 11 22 26 34 27
Size (Acres) 41.9 47.5 49.6 12.6 42.5
Tillable (Acres) 39.6 36.8 42.1 11.4 37.2
Total Capital $23054 $18639 $24402 $15137 $27863
Farm Values 19454 15577 20865 13603 24811
Building Values 4136 4325 5575 3628 7159
Net Land Values 15318 11252 15290 9681 17652
N. L. Values per Acre 365 237 308 768 412
Gross Receipts 7345 7487 8545 3513 6636
Current Expense 3618 3915 4623 1634 3583
Depreciation 419 305 350 360
Rec. per Till. Ac. 185 203 203 308 178
Cur. Exp. per Till. Ac. 91 106 110 143 96
Gross Inc. per Till. Ac. 82 85 82 142 69
Orchard Receipts 1904 2104 3655 2017 3639
Grape Receipts 4039 1176 989 312 2145
Small Fruit Receipts 594 2814 1883 781 421
Vegetable Receipts 277 413 1035 286 131

Loss (Orchard Fruits lis) 1490 498 1678 586 1876
% Rec. from Fruit Sales 90.9 84.7 88.5 96.7 95.5
Farm Income 3246 3139 3457 1623 2577
LABOR INCOME 2093 2207 2237 866 1184

LABOR INCOME PER ACRE 50 46 45 69 28
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In making an analysis of the fruit growing industry we have
found certain factors having a material effect on the business in one
section of Niagara appearing as a less important factor in other sec-

tions or in other types of business. As the type of business has remain-
ed fairly constant in each individual locality we have prepared Table 12

to show the distinct type of business found in each section of the Niagara
district.

Group 1 shows the business of 11 farms in the grape growing
section, west of St. Catharines. Although these farms were mostly
clay, and on many of them grapes were the main crop grown, yet we
find their average labor income equal to the best fruit sections of

Niagara. At least 50% of this labor income was made up of grape pro-

fits in 1920.
Group 2 shows 22 farms, in what we may term the small fruit

section of Niagara, east of the Jordan River; between the mountain
and the lake. Except for the few farms close to the Provincial High-
way, which are largely clay, the balance of the district is made up of

sandy soil very desirable for small fruit growing. 35% of the gross
revenue of these farms was secured from small fruits, principally straw-
berries and raspberries. These farms were above the average size, and
although the capital per farm is comparatively low ($3,000 less than
the average for the whole district), yet the labor income of $2,207 is

$700 above the average for the district. We find in this section a larger
proportion of waste land than in any other intensively cultivated sec-

tion of Niagara. There are a number of causes for the comparatively
low land values found here. Land Values were given on a strictly

economic basis from a business standpoint. Due to location, probably
the absence of the radial car-lines as found in other parts of Niagara,
these lands have not been effected, to as great an extent, by speculative
interests. There is also the fact, probably a result of the enumerated
conditions, that many of the farms are old homesteads and have not
reached the condition of high values which buying and selling tends to

create. We may point out the very nice diversity of business in this

district. Of the $7487 gross revenue per farm, $2104 was from orchard
crops, $1176 from grapes, $2814 from small fruits and $413 from vege-
tables. The wastage of orchard fruits was only 12%, the lowest per-
centage which we have found in any section of Niagara.

In the Vineland section, west of the Jordan River, are found
general conditions somewhat similar to the Jordan section. The soil is

largely a sandy type, extending into clay as we get about 2 miles west
of the Jordan River. Most of the farms represented here were located
in the sandy section. The farms average 2 acres more land and 5.3

acres greater tillable area, higher land values prevailed and newer and
more expensive buildings resulted in slightly higher depreciation per
farm than in Jordan. The gross recepits per tillable acre were the
same as Jordan, viz., $203. The labor incomes per farm were slightly
higher, due to the extra 5 acres of tillable land. The principal differ-

ence in these two sections was the fact that on 26 Vineland farms $1035
per farm was received for vegetables. This is the only section studied
where vegetables formed a fairly large proportion of the total revenue.

In that area of about 2 miles square, west of the village of Beams-
ville, is located the small farm section of Niagara. 34 farms in this
section averaged 12.6 acres per farm. This is probably the most in-
tensively cultivated section of Niagara, where inter-planting is a com-
mon practice on nearly all of the farms. The farm values were very
high, averaging $768 per acre as net value of the land (farm values less
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buildings). The total . revenue per acre was the highest found in the
district, averaging $308 per tillable acre. Although the labor income
was only $868 per farm yet considering the size of the farms this was
very satisfactory.

Group 5 shows the business of 27 farms in the Winona and Fruit-
land section. Heavier soils prevailed in this section, much of the land
being clay loam. Orchard crops, especially plums and cherries, formed
55% of the total revenue of these farms. 32.3% of the revenue was from
grapes vdth a very small amount from small fruits and vegetables.
Land values are comparatively high in this section, and a wide range in
the profxts of the business occurred. Although the average labor income
for thi.s section was not quite equal to the average for the whole dis-

trict yet a number of farms made good profits, particularly where a
fair diversity of staple crops were found.

Table 13 shows the best and poorest 25% of the farms in each
section of the Niagara District. If we refer to Table 2, we find that
size had a great effect on the average labor income. We have there-
fore made an adjustment on each record taking the average labor in-

come of each size group as 100. Thus an adjusted labor income of
200 would mean that the labor income on tha>t farm was twice that of
the average farm of the sa,rne size. The best and poorest farm divis-

ions in Table 13 w^ere made on the basis of the adjusted labor income.

BEST AND POOREST 25 PER CENT. OF FARMS IN BACH SECTION

TABLE 16.
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With the exception of the Winona farms the best and poorest farms
show very little difference in average size. In the St. Catharines sec-

tion we find the most profitable farms to be the lower priceii lands de-

voted almost entirely to grape growing. Orchard farms on higher priced
land had only half the gross revenue with even higher Current Ex-
penses than the grape farms. A big wastage and the low price of

orchard fruits (peaches especially) gave a condition in the year studied
which may not represent average years.

In the Jordan and Vineland sections the conditions are reversed, in

that the most profitable farms were on the high priced groups. These
best farms have not only a much greater volume of business but also
a better balanced crop diversity. (See Fig. 1).

In the Beamsville section the apparent distinction between the
best and poorest farms lies only in volume of business. With almost
equal expense and a difference of $1,300 in gross revenue due apparent-
ly to cultural methods, the best farms appears otherw^ise very similar
to the poorest. Note the adjusted labor income of $217 on the best
farms showing that for their size the best farms are practically as
good and as efficiently managed as the best of any other section.

Comparisons of the best and poorest Winona farms are difficult

as there is such a wide difference in their average size.

A study of the factors shown in Tables 14 and 15 probably covers
or explains the difference between the best and poorest farms in the
Winona and Beam_sville sections.

Figure 1 shows by diagram the percentage of revenue from differ-

ent crops on the best farms. Note, that on the best St. Catharines farms
86% of the revenue is from grapes, and on the poorest, 85% is from
orchards, also in the Jordan sections the higher percentage of revenue
from small fruits and grapes on the best farms. In the Vineland Sec-
tion the best farms have a smaller percentage of orchard fruits and a
much larger percentage of small fruits and vegetables than the poorer
farms. There are no great variations in revenue percentages in the
Beamsville and Winona sections, the difference in profits being ac-
counted for by the greater volume of business on the best farms and
also by the greater size of the best Winona farms.

Figure 2 shows the variations in volume of business. This
diagram shows not only the difference in volume of business on the
and poorest farms but also the relative proportions of business in the
different sections. The complete bar represents $10,000 revenue and
the various amounts can be determined by the $1,000 divisions.

Throughout the analysis of the data in connection with the sur-
vey we find certain variations of our tables which cannot be completely
explained by any specific type of organization or particular operation.

We may take as an example the best and poorest.25% of the farms
in the Beamsville section. The best farms are not on the average as
large as the poorest or less profitable 25%. The current expenses are
practically the same and the general sources of revenue in almost iden-
tical proportions. Yet the labor incomes vary from an average of $34
per farm on the poorest 25%, to $1676 on the*^best 25% of the farms of
that section. There is a difference here of $1600 in labor incomes with
practically no visible cause. There still exists in the Niagara district
some of the original homesteads practically intact. We find quite gen-
erally these old homesteads making quite large profits. This fact with
the invisibility of material cause of some variations found, led to the
preparation of Table 14.
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NO. OF YEARS OWNER AND EFFECT ON LABOR INCOME
TABLE 14.

IDa en
(I

>>

w
es

w
'a
a
V
CO

o o ^ ?
U5

o N s§
<N C3 ei ^ i-l oa oa

No. of Farms 22 12 22 23 20 15

Size of Farms 13.8 21.8 21.9 27.9 65.1 83.3
Labor Income $ 503 $ 634 $1015 $1421 $2734 $3966
Adjusted Labor Income 39 S7 106 122 127 157

Avge. Age of Operator 39 42 46 47 55 33

In this table the farms were divided into groups according to the
number of years which the owner had spent as owner on his present
farm. In our first group we have 22 farms on which the owner has
spent 2 years or less. These beginners have started on small farms
(13.8 acres). Their average labor income of $503 is one-third the aver-
age for the whole district and their average * Adjusted Labor Incomes
of $39 shows that they are making less than half as much as the average
man in the district on the same sized farm. As we approach the groups
of farmers who have owned their farms for a greater number of years
we find a steady increase in the size of farms and a rapid in-

crease in the average labor incomes. In the last group of 15
old homestead farms averaging 83 acres of land and nearly $4000
Labor Income we have farms managed by young men for less than
twenty years, but we know that they are farms on which tli.ese men
have spent their entire life, and that the practice and experience of at

least two generations is bound up in the business. Part of the large
increase on the older farms is due to the greater size, so that the true
measure of the efficiency of experience or years on the farm is the *

adjusted labor income. The 22 inexperienced farmers (2 years and
under) had an average adjusted labor income of only 39, (or 39% of
the average for the district on the same sized farms). This rapidly
increases up to the 15 old homestead farms with an average adjusted
labor income of 157 (or 57% above the average for the district for
same sized farms). We find the average age of the operator increas-
ing with increased years on the farm except on the old homestead farms
which are operated by young men, although even on many of these
farms the former owner is living a semi-retired life on the farm and
the stability of age and experience is added to the energy of youth.

* See explanation of Adjusted Labor Income und«r Table 13.

SIZE OF FARM AND LABOR INCOME WITH YEARS OWNER ON
PRESENT FARM

TABLE 15.

No. of farms on which owner has
h'ved

Income
Labor

Group Size xo.
2 years 1 % 5 years
and under 1

3-5 years and under

1 6 and Under 13 6 1 54% $ 623
2 6.1-10 15 2 1 20% 819
3 10.1-15 18 10 3 72% 589
4 15.1-20 16 2 3 31% 956
5 20.1-30 16 1 2 19% 985
6 30.1-40 11 1 9% 1555
7 40.1-50 12 1477
8 50.1-100 20 1 1 10% 3620
9 Over 100 8

i

3102
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Table 15 is a repetition of Table 2 with the addition of the

factor of years spent on the farm. We will have noted that the labor

income of Group 3 of this table despite increased size of farm is much
lower than that of Group 2. This size group coming within that range

of capital which we have usually found associated with low returns in

all types of farming, referred to sometimes as "odd sized farms" is ex-

plained in this business by the large percentage of beginners. Of

the 22 farmers starting within the last two years, ten of them appear

in Group 3 on farms of from 10.1 to 15 acres. 72 per cent, of the far-

mers in this group have been operating their present farms for

5 years or less. This appears to be the popular point of entry into the

business and the lower returns for farms of from 10.1-15 acres does

not necessarily indicate that they are a non-economical size. Thus
referring back to Figures 1 and 2 we find the difference between the

poorest and best beamsville farms, due to volume production with the

presence or absence of experience the only locatable factor.

From Tables 14 and 15 we may conclude that the affect of years

of experience effecting better cultural practice with a greater volume
of product is a very influential factor in the making of profits. There
is also of course the fact that with increased years on the farm there

is accumulated and developed more efficient equipments, viz: machin-
ery, orchard and vineyards and stability of labor supply which all tends

toward more economical production.

THE COST OF PRODUCING TOMATOES IN NIAGARA DISTRICT
FOR THE YEAR 1920.

Taken from Circular No. 33 of the Ontario Department of
Agriculture.

The costs of tomato production presented here were taken from
forty-nine farms located in that section of Niagara District extending
from Winona to Jordan. The farms averaged 52 acres, on which an
average of 3.667 or a total of 179.7 acres of tomatoes were grown.

The cost items were collected by the general survey method and
the costs were arrived at by direct method as followed in ''Cost Ac-
counting." The labor hired was entered at cost, giving an average of
$0.2885 per hour for adults or children hired. The labor of the owner,
his regular hired or family labor was taken at $0.30 per hour. The
rate per hour for horse labor was found by taking the total cost of
feed, shoeing and depreciation of horses on farms on which horses only
were kept, to this was added an estimated cost of housing of $4.50,
plus an estimate of 20 minutes per day labor at 30 cents per hour for
caring, harnessing and feeding; a credit of $12.00 was deducted from
this cost for the value of manure produced. The hours of horse labor
spent on tomatoes, divided by the acres of tomatoes and multiplied by
the general crop area, was taken as the average hours of horse labor
per year. The average hours, divided into the average yearly net cost,

gave a cost per hour of $0,137 for horse labor.

The equipment cost was determined by the same method as used
in determining horse costs. The total cost of repairs and depreciation
was divided by the total number of horse labor hours, giving a rate of
2.8 cents per hour. In this determination horse-drawn equipment only
was considered. The low rate per hour for horse and equipment use
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is probably explained by the fact that owing to the large amount of time
required to market products of a fruit farm, horses and equipment are
used a larger number of hours per season than in other types of On-
tario farming.

The value of tomato land was taken at $500 per acre, although
the average estimated value was over $600. This rate was taken as it

was found from a general investigation of the fruit industry in these
farms, that the total value of the farms less the value of the buildings
divided by the tillable acres gave a value under $500.

Plants and fertilizer were taken at cost; manure was charged on
the basis of 50% of the vlaue applied to the crop direct; 30% of the
value applied to the previous crop and 20% of the value of the manure
from which two previous crops had benefitted.

The use of trucks and tractors were charged at cost where hired,

or at their hiring value when owned by the operator. There were oc-
casional small items of miscellaneous expense for spraying or applying
poison for cut-worms, etc.

The interest element taken at 6% gave a rate of $30 per acre
for land, $0,005 per hour for horse labor, and $0.01 per hour for equip-
ment use.

The cost of production of an acre of tomatoes was made up of
the following items (average of 49 farms)

:

PRE-HARVESTING COSTS:

Plants, 2,980 at $9.40=$28.01; fertilizer, $14.65; manure, $18.17;
taxes, $4.25; regular labor, 79.1 hours at $0.30=$23.73; hired labor, 22.9

hours at $0.2886=$6.61; horses, 81.1 hours at $0.137=$11.11; equipment,
81.1 hours at $0.028=$2.27; tractor, $0.39; miscellaneous, $0.23; total

pre-harvesting cost, $109.42.

HARVESTING AND MARKETING COSTS:

Regular labor, $9.02; hired help, $21.83; horses, 42.6 hours at
$0.137=$5.77; equipment, $1.18; truck, $0.35; total harvesting and
marketing costs, $38.15.

INTEREST ELEMENT:
Interest on land, $500.00 at 6%=$30.00; interest on horses, 123.7

hours at $0.005=$0.62; interest on equipment, 123.7 hours at $0.01=
$1.24; total interest element, $31.86.

Total cost per acre, $179.43.
For the purpose of studying the effect of high and low yields

the forty-nine farms were divided on the basis of yields pe racre into
five groups and the costs of each group worked.

Table 16 shows the cost per acre and per bushel of every oper-
ation in connection with the growing and marketing of each group.

It will be noticed that the plowing cost per acre increased in all

cases with increased yields, from $4.26 per acre in the low yielding
group to $7.77 per acre in the high yielding group. In the latter group
seven out of the nine growers plowed their land twice. It would appear
that this extra plowing was of consequence, as other cultural operations
did not vary materially from the low yielding groups. The picking
costs per acre varied with increased yields, although the cost per bushel
was consistently close to the average of $0.0718.



TABLE 16.

Under 225 22^ -300 300-400 400-500 OverSOO
bus. per acre, bus. per acre, bus. pe r acre, bus. pe r aere, bus. per acre

9 farms 10 farms 12 farms 9 farms 9 farms

Acre Bus. Acre Bus.
1

Acre
1

Bus. Acre Bus. Acre Bus.
costs costs costs costs costs costs costs costs costs costs

$ $ $ $ $ $ $ $ $ $
Plowing 4.26 .0296 5.99 .0236 5.67 .0176 6.95 .0161 1.11 .0138
Preparation . . . . 3.72 .0259 4.99 .0196 6.09 .0189 4.66 .0109 3.27 .0057
Hauling Plants,

Crates and Fer-
tilizer.. .. .. .. 1.49 .0104 2.50 .0099 2.16 .0067 3.45 .0080 2.55 .0045

Applying Fertili-

zer and Manure 1.8'6 .0131 5.10 .0200 5.41 .0167 9.67 .0226 12.67 .0224
Planting 7.29 .0509 6.84 .0268 7.84 .0242 7.44 .0174 7.70 .0136
Cultivation 13.39 .0935 13.14 .0516 10.85 .0336 10.31 .024i> 14.55 0257
Hoeing. . . . . . . . 5.53 .0386 3.9L .0153 4.14 .0128 4.34 .0101 3.35 .0059
Tractor .30

.39

.0009

.0012
1.90
.44

.0034

Miscellaneous . .

.

.40 .0009 0008

Total Pre - Har-
vesting - Labor,
horses & equip. 37.54 .2620 42.47 .1668 42.85 .1326 47.22 .1101 54.20 .0958

Plants 21.91 .1529 25.48 . 1000 21.39 .0662 43.16 . 1007 28.44 .0503
Taxes 4.25 .0297 4.25 .0167 4.25 .0131 4.25 .0099 4.25 .0075
Fertilizer 10.78 .0752 21.08 .0828 13.62 .0422 14.54 .0339 14.70 .0260
Manure. . . . . . .

.

1.11 .0542 11.29 .0443 11.75 .0363 31.00 .0724 31.81 .-0563

Total Fertilizer

and Manure . .

.

18.55 . 1294 32.37 .1271 25.37 .0785 45.54 .1063 46.51 .0823

Total Pre - Har-
vesting Cost . .

.

82.25 .5740 104.57 .4106 93.86 .2904 140.17 .3270 133.40 .2359

Picking 9.00 .0629 19.49 .0765 25.31 .0783 27.66 .0645 42.66 .0755
Hauling 7.10 .0495 10.85 .0425 15.86 .0490 ,14.99 .0350 24.50 .0434
Truck .38 .0015 .55 .0017 .86 .0020

Total Harvesting
and Marketing . 16.10 .1124 30.72 .1205 41.72 .1292 43.51 .1015 67.16 .1189

Interest

Land 30.00 .2095 30.00 .1178 30.00 .0928 30.00 .0700 30.00 .0531

Horses .42 .0029 .5 3|.O021 .60 .0018 .69 .0016 .92 .0016
Equipment .183 .0058 1.07 .0042 1.19 .0037 1.38 .0032 1.83 .0032

Total Interest . .

.

32.25 .2182 31.60 .1241 31.79 .0983 32.07 .0748 32.75 .0579

Total Cost 129.60 .9046 166.89 .6552 167.37 .5177 215.75 .5033 233.31 .4127



Table 16A shows the summarized costs per group according to
yield. The average of 49 growers shows 2,980 plants per acre, used at
an average cost of $9.40 per thousand, or $28.01 per acre. The high
yielding groups used earlier and consequently higher priced plants.

YIELD PER ACRE, SHOWING VARIATION IN COST OP
PRODUCTION PER ACRE.

TABLE 16A.

Average.. ..

Under 225 ..

Under 225-300
Under 300-400
Under 400-500
Over 500 ..

$ $ $ $ $ $ $
28.01 32.82 4.25 44.34 109.42 38.15 31.86
21.91 18.55 4.25 37.54 82.25 16.10 31.25
25.48 32.37 4.25 42.47 104.57 30.72 31.60
21.39 25.37 4.25 42.85 93.86 41.72 31.79
43.16 45.54 4.25 47.22 140.17 43.51 32.07
28.44 46.51 4.25 54.20 133.40 67.16 32.75

$
179.43
129.60
166.89
167.37
215.75
233.31

The fertilizer and manure was much greater than on the low
yielding farms. These items, with a general increase in pre-harvest-
ing labor, are the outstanding features of increased crops. The value
of land remained consistently uniform throughout, thus the valuation
of $500 per acre was used in all cases.

Table 16B shows the cost per bushel of the different groups and
the average. It will be noticed that in the group yielding under 225
bushels per acre the taxes alone amount to almost three cents per bushel.

The taxes and interest element amount to $0.1263 per bushel. These
items, with a total cost of $0.9046 per bushel, show the impossibility
of economically producing a low priced or low yielding crop on high
priced land.

YIELDS PER ACRE, SHOWING VARIATION IN COST OF -

PRODUCTION PER BUSHEL
TABLE 16B.

Yields Plants

a.

3
Si «

« a^ OS

Taxes
Pre-Harvest

Labour, Horses

and

Equipment

It
Harvesting

and

Marketing

cQ a
I

1^ eS

O O
OH

Average • • .

.

.0849 .0995 .0129 .1345 .3318 .1155 .0966 .5439

Under 225 .1529 .1294 .0297 .2620 .5740 .1124 .2620 .9046

Under 225-300 .1000 .1271 .0167 .1668 .4106 .1205 .1668 .6552

Under 300-400 .0662 .0785 .0131 .1326 .2904 .1292 .1326 .5177

Under 400-500 .1007 .1063 .0099 .1101 .3270 .1015 .1101 .5033

Over 500 .. .0503 .0823 .0075 .0958 .2359 .1189 .0958 .4127

By comparing the total costs in Tables 16A and 16B we find, as

the cost per acre increases with corresponding increased yields, that
the cost per bushel very materially decreases. This is true to such an
extent that, with an average wholesale price of $0.50 per bushel, only
those growers having very high yields were making 6% on their in-

vestment and $0.30 per hour for their labor.
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Average yield per acre 356.8 bus.

Average sales per acre 329.8 bus.

Average loss per acre (due to lack of markets, labor, etc.) 27 bus.

Sale price $ 0.50

Average cost per acre 179.43

Average cost per bushel 0.5439

75% of the tomatoes sold were produced under $0.60.

61% of the growers produced tomatoes under $0.60.

56% of the acres of tomatoes were produced under $0.60 per bushel.

On the nine farms producing over 500 bushels of tomatoes per
acre four outstanding features are that:

The land was plowed twice.
Generous applications of manure had been given year after year.

Early plants were used at a higher cost per thousand than on the
average farm.

A uniformly large amount of horse cultivation followed planting.

TOMATO RETURNS SHOWN AS THEY COVER GROWING COSTS
AND THE BALANCE OP PROFIT IF ANY.

TABI^E 17.

Groups 1 2 3 4 5 Avge.

Yield in bushels . . .

.

Under 225 225-300 300-400 400-500 .Over 500
No. of farms 9 10 12 9 9 49
Acres Tomatoes 45 32^ 33 1-5 37% 311/^ 179.7
Sales—^Bus. @ $0.50 .. 5445 8342 10733 15950 17797 59267
Receipts $3222 4171 5366 7975 8898 29634

Cash Expenses

Plants 986 835 710 1608 896 5034
Fertilizer 485 690 452 542 463 2632
Manure 350 370 390 1155 1002 3267
Taxes 191 139 141 158 134 764
Hired Labor (Special) 602 827 807 1309 1566 5111
Misc. Cash Items.. .. 13 44 47 74 178
Direct Cash Costs . .

.

2614 2874 2544 4819 4135 16976
Left for other Costs &

Profits 608 1297 2822 3156 4763 12658
Equipment 105 98 111 144 162 620
Horses 513 478 543 706 792 3032
Left for Labor and

Profits 721 2168 2306 3809 9006
Hours of Labor (Reg.) 3978 3277 4354 3906 4102 19618
Rate Per Hour 0.22 0.30 0.30 0.30 0.30
Labor Returns 721 1306 1172 1231 5885
Left for Interest . . .

.

862 1134 2578 3121
Hrs. Horse and Equip

ment 3748 3488 3964 5155 5779 22134
Interest @ Ij^ per hr. 56 52 59 77 S7 332
Left for Interest on

Land
22500 16375

803
16600

1057
18625

2491
15750

2789 .

Value of Land 89850
Rate of Interest on

Land Investment . 4.8% 5.7% 15.8% 3.1%
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This table shows under Group 1, the total revenue for the 6445
bushels of tomatoes produced on 45 acres (9 farms) where the yield
was under 225 bushels per acre. This $3222 was sufficient to pay for
all the direct cash expenses and leaves a balance of $608.00 which al-

most covers the cost of equipment, and horses. Although there is

nothing left to cover the operator's own work, his regular hired labor,
or his interest on investment in land, horses and equipment, yet we
can understand why a man may continue growing a crop of this kind
as a side-line if he received at least his direct cash expenses. Particular-
ly is this true if he has a certain amount of expensive idle land for which
it is difficult to secure a suitable crop.

If we take Group 2 with yields of between 225 and 300 bushels
per acre, although the cost of production (including interest) was 65
cents per bushel (See Table 16B) yet we find from Table 17 that the
revenue was suffixient to pay all direct cash expenses and allow the
operator and his regular hired labor 22 cents per hour for their work.
This (if a man already owns land) is probably better than leaving part
of it idle, if regular help is available which might be otherwise more or
less unemployed.

In Group 5 (yielding over 500 bushels per acre) we find all costs
covered and a balance left sufficient to pay 15.8% on the land invest-
ment.

Although the average cost including provision for interest, for

the 49 farms studied, was 54 cents per bushel and the Selling Price
only 50 cents, yet it was sufficient to pay all cash expenses, provide
for horse and equipment charges, pay the owner 30 cents per hour for

his own labor and leave a sufficient balance to pay 3.1% on his land
investment. if ^1;

The production of tomatoes under average conditions may there-
fore be economically justified even when apparent costs are above the
selling price.
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SILOS AND SILAGE
By L. STEVENSON, B.S.A., M.S.

Ensilage is the name given to the method or process by which fodder in

a more or less green condition is preserved in a structure commonly called a silo.

A silo is a more or less air tight receptacle or building in which the green fod-

der is placed to undergo fermentative dhanges. Silos may be albove or below the

ground surface. Early writers in Greece speak of the pits in which grass silage

was made several thousand years ago as "siros." Pliny makes reference to the

silage storage pits as "siri." From the two words "siros'' and "siri" the adopted

English word '^^silo" was but a short step. The silo may be round, square or

angular in cross section, but the structure must have vertical true and smooth

wall surface or surfaces, whether above or below the ground.

Ensilage

Silage is the name generally applied to the fodder after it has undergone the

fermentation processes and is ready for use as feed. "Brown hay" was the term

used in Ireland for silage made from grass as early as 1835.

Ensilage Losses

Silage never contains the same amount of nutriment as did the green fodders

from which it was made. The loss in modern, well built silos of approved dimen-

sion and design may varj' from 3 to 15 per cent, of the dry matter. This loss

is due to fermentation processes and is very small when compared with the heavy

losses, 8 to 55 per cent., experienced under field curing. Fodder stored in a silo

as silage will retain its feed value from season to season, while fodder made from

the same classes of plants, field cured and barn stored, gradually loses in value

if kept more than one year, through the inroads of fungi and vermin.

Economy of Silo Storage

The silo is the cheapest and most efficient coarse fodder storage building that

can be erected on the farm. A ton of clover or corn, field cured and stored in

the farm barn, requires at least 400 cubic feet of space. The same quantity of

com or clover would occupy but 50 cubic feet of silo space. The storage of 50

tons of clover or com made up as dry hay or corn fodder, would require a barn
40' X 30' X 16' costing not less than $1,200 for a plain, substantial building.

The same quantity of fodder made up as silage could be stored in a silo 10' x 30',

costing $300 or less.

The silo has made possible the extensive use of plants that are not sufficiently

palatable in their natural state to be of great use. The ensilage process when
practised on sunflowers, mustard, coarse sweet clover and Russian thistle makes



palatable acceptable silages. The silo can be made to serve a useful purpose by

providing a medium through which weed-infested crops may be handled, by being

utilized to save grass, clover and grain crops in seasons too wet for ha\Tnaking

or grain ripening. During the season of 1920 a very large portion of the cut

and stocked grain crop on the Pacific coast would have been lost had it not been

that the farmers had silos. Owing to continued unseasonable weather the grain

sheaves made a luxuriant growth, developing eight inches of malted green top.

In this condition the crop originally intended for grain was put into the silos

along with such green material as was available at the time, moisture and lactic

acid culture were added in quantity sufficient to control the fermentative pro-

cesses. A good silage resulted, the silo having saved the crop.

Well made silage will keep for a number of years if it is not exposed to the

air. Silos have been left unopened for five years, and when opened the silage

was found to he in excellent condition. Silage has been moved from one silo

to another successfully, the work being done quickly and the silage thoroughly

repacked.

Important Silo Factors

Successful silage making depends first of all on the fermentation processes,

and these fermentations are largely controlled by the amount of air present in

the mass of cut fodder. Silos built with air-tight walls will cut off the air

supply from the outside and reduce the losses to a minimum. Silos built of

wood that shrinks and expands have losses at all points where air is admitted.

Generally speaking, a silo will preserve the ensilage in proportion to it^ ability

to exclude the air. If the w^ood stave silo does not swell tight enough to close

all openings betn^een staves, mould or decay is bound to occur. Where there is

no silo structure at all and the silage is made by the stack method, the mass seals

itself over with a layer of decayed material, which acts as does the wall of a silo,

in that it keeps out the air. This sealing over by excess decay is seen on /the

top of the ensiled mass, around doorways and w-all openings where air bas gained

entrance, the air making it possible for the bacteria and fungi to break down a

portion of the fodder to a condition that makes it impenetrable to air. If it

were not for the help rendered by bacteria and fungi in carr}dng the processes

to the rot stage, and thereby sealing over the exposed places many open, rickety

stave silos could not be used. To have the silo walls air-tight should be the aim,

since the air-tight wall is the only silo wall that can give one hundred per cent,

efficiency.

Silos less than twenty feet deep do not give the same high efficiency as silos

over thirty feet deep. Height is required in order that the weight of the mass

may be sufficient to compact the cut material and reduce the air content to a

degree not favorable to extensive fermentation. The deeper the silo of any given

capacity the smaller the cross section or top surface exposure. This is impor-

tant, since silage vnll spoil readily if exposed to the air for several days. The

modern practice is to build the silos high, and of a diameter that is in keeping

with the daily feed requirements, the aim being to have the silos as small in

diameter and as high as it is practicable to build. The deep silos have a distinct

advantage, in that a better silage can be made and there is less wastage on ex-

posed top surface. Low, wide diameter silos are easier to fill and empty but do

not pack well and surface waste heavily.



The wall or walls of a silo should be smooth and vertical. The structure

should be true and of uniform diameter throughout to facilitate the undisturbed

settling of the fermenting mass. Any obstruction such as a bulge or cavity

interfering with the settling will show considerable spoilage at the time when

the silage is being removed. If the sides or walls are not vertical and parallel,

good results cannot be expected. Silos that are smaller at the top, even but an

inch, than at the bottom will waste considerable fodder. The outward pressure

of the cut fodder during settling is approximately eleven pounds per foot for each

foot of depth. lAt the bottom of a thirty-foot silo, ithe pressure on each square

foot would be over 300 pounds. A silo 10 feet in diameter and 30 feet high

will have to stand an outward pressure on the lower twelve inches of wall of

approximately 9,430 pounds. The pressure on the tenth foot section is approxi-

mately 6,600 pounds or 210 pounds per foot. These pressures indicate that the

silo wall must be strong and firm. Square silos failed to be fully efficient, largely

because they were not built stiff enough to stand the pressure without bulging

during settling. The bulging left air spaces and moulding followed. After

the silo has fully settled there is little or no lateral pressure.

THE FERMENTATION OF SILAGE

When a large quantity of finely cut or divided green fodder is packed within

the silo, fermentation begins at once. The temperature will gradually rise and

considerable carbonic acid gas will be given off during the first five days. The

temperature of the surfaice six inches, mlay go up considerably above 100° Fahren-

heit, due to air entering and permitting fermentative processes which are not pos-

sible deeper in the mass out of reach of the free air or oxygen supply. Under
good practice where the ensiling has been well done the temperature two feet down
will not exceed 140 degrees Fahrenheit during the first five days. The tem-

perature will then gradually drop back to 100 degrees or less. "Well packed

green fodder carrying a normal amount of moisture will contain within the small

spaces, just enough air to carry the fermentation to the desired point for proper

silage making. If an excess amount of air is present through improper cutting

and packing of the fodder, the fermentations will be carried too far, moulds will

form and spoil part of the silage. Numerous agents are present and ready to

function should conditions favor their development in the ensiled mass. The
plant enzymes invertase and zymase, together with the acid forming bacteria

lactis acidi and vini acetati, are of the greatest importance in silage making.
Numerous other bacteria are present and if conditions favor their development
to a greater degree than they favor the development of the lactic and acetic acid

formers, the silage produced will not be of the highest grade. The plant cells

of the cut or shredded green fodder that is placed in the silo are still alive and
carry the chemical substances commonly known as enzymes. These enzymes
are the agents tbat break down the starch and increase the sugar content during
the first few days of the fermentative process, apparently preparing the way for

the acid forming bacteria, which become very active after the fifth or sixth day
and control the completion of the silage making process if conditions are normal.
The vast difference in the condition of the various fodders used in silage making
at the 'time of ensiling gives rise to various activities both, useful and otherwise

within the silo—different degrees of greenne^ or ripeness, different classes of



plants; difference in moisture content, presence or absence of desirable bacteria

in quantity will have their influence on the final product. So we see ?ilage of

various colors, odors and flavors, made from all the same class of forage plants.

The temperature within the silo after the silage making is completed may vary

from freezing near the wall to 85 degrees near or at the centre of the silo.

Added Moisture

It is essential that there should be sufficient moisture present in the fodder

at the time it is being put into the silo, to provide the water requirement for the

ensiling process and leave the surplus necessar}- to have amply moist well made
silage, after the fermentative and cooling processes have taken place. With
sufficient moisture present in the ensiled mass there is little danger of the fer-

mentation temperatures running too high, the greater amount of water present

the firmer the cut fodder will pack and the smaller the spaces for air. Corn in the

glazed stage, oats, peas or sunflowers that have suffered from drouth, or have dried

through delays, or have been permitted to remain unharvested until long past

the best condition for silage making, require liberal wetting. If so, the shortage

of plant juices can be made up by the application of water in quantity sufficient

to thoroughly wet the cut fodder. Water is best applied by running a stream^

directly into the fodder cutter while the fodder is being passed through and blown

up into the silo. With water under pressure, a valve to control the flow and a

section of garden hose, the process of wetting the cut fodder is easily accom-

plished. Corn fodder that has remained in the field until December and become

quite dry, can be successfully ensiled if sufficient attention is paid to wetting and

packing thoroughly in the silo. The wetting must be complete, and all the air

possible pressed out by tramping the evenly spread cut fodder as it goes into the

silo. With red clover, alfalfa, peas, oats, vetch, rv^e, sweet clover, mustard,

grasses, sunflower, corn or artichoke stalks, there is little likelihood of overdoing

the wetting if a stave silo is used, since such a structure permits any surplus

moisture to drain away. With water-tight cement, concrete or tile silos a little

judgment is required in determining the amount of water needed to give com-

plete saturation, but not flooding.

Control of Fermentation

Attempts have been made to control or direct the fermentative action withiu

the silo. The lactic acid bacteria, bacillus lactis acidi, has long been known to

be beneficial in silage making, and its product, lactic acid, is found to the extent

of one per cent, in well mlade silage. Experience has demonstrated that the addi-

tion of bacillus lactis acidi in quantity to the fodder as the silos were being filled

gave good results, particularly so, when the fodder material was past the best

stage for making high grade silage. The addition of the bacillus lactis acidi in

quantity, to the more or less spoiled fodder, provides an active agent to check

and over-ride the other bacteria present and thereby control the fermentative

process, and bring the silage mass to a fairly uniform condition with lactic acid

predominant in the silage. This addition of lactic acid culture to the fodder

at the time of silo filling is easily accomplished by securing a small quantity of

a pure culture for lactic acid from a creamery as a beginning. The pure cul-

ture obtained from a creamery is placed in a three gallon can of clean skim milk.

This is placed in a warm position for three days; it can then be addjd to more



skLm milk, increasing the bulk sufficiently to have one gallon for each load of

material that goes into the silo. This skim milk culture carrying a vast number

of bacillus lactis acidi is sprinkled over the cut fodder as the silo filling proceeds.

If the corn is in prime condition for silage making at the time of ensiling, nothing

is to be gained by adding culture—however, its use is strongly advised if the corn

or other fodder is a bit off in condition, due to damage through unseasonable

weather, delays, etc.

SIZE AND LOCATION OF SILOS

Size of Silo

Silage spoils quickly on exposure to the air. If the herd is small the silo

diameter should be correspondingly small—small enough so that two or more

inches of surface ensilage is removed each day. For 20 cows the diameter of

the silo should not exceed 10 feet. It is better to have a number of small

diameter silos if the herd is small, than to try and use a large silo. If the amount

of the silage required each day is less than will necessitate the removal of at

least two inches over the entire exposed surface, the silage wiE not be in tiie best

condition to feed. The loss in palatability of the entire silo content during the

feeding season will be very great if the diameter of the silo is out of proportion

to the demands of the herd. On farms where less than 30 head of cattle are kept

Approximate Quan- Will feed at 40 Will feed at 30 Will feed at 20
Inside Diameter tity that should pounds per head pounds per head pounds per head

of silo be removed daily. daily. daily.

in feet. daily in

Pounds. Cows. Cows. Cows.

8 600 15 . 20 30
9 700 17 23 35
10 800 20 26 40
11 1,000 25 33 50
12 1,100 27 36 55
13 1,300 32 43 65
14 1,500 37 50 75
15 1,700 42 56 85

silos over 10 feet in diameter are not advised. For a herd of 15 cattle the

diameter of the silo should not exceed 8 feet. Silos 6 feet in diameter are prac-

tical, providing such can be attached to the bam. More silage has been spoiled

after making, through lack of balance between the silo surface and the herd's

demand for feed, than is spoiled in the process of making. Very small silos are

top heavy, and provision should be made for secure anchorage and support. Very
tall silos are expensive to build. Under Ontario conditions it is rarely advis-

able or necessary to build silos over 50 feet in height. The requirement of the

majority of farms can be met by building one or a battery of 10' x 30' silos. If

the number of animals are known and the length of period over which the silage

must be provided is also known, then the total silage requirement is easily deter-

mined by multiplying the number of days by the quantity per day per cow and

then multiply by the figure representing the number of cows, and then dividing

by 40. This will give the number of cubic feet of silage required. One hundred

tons of silage will occupy approximately 5,000 feet of silo space.
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CAPACITY OF CYLINDRICAL SILOS IN TONS

Diameter of Silo in Feet.

Height of Silo !

in feet.

10 11 12 13 14 15 16 17 18 19 20

20 30
33
36
40
44
48

36
41
45
50
54
58

45
50
55
60
66
75

51
57
64
71
79
86

60
66
73
80
90
100

66
76
85
94
102
110

22 87
95
103
111
120

24
26
28
30 136 150 168 185
31 50 62 79 90 105 114 125 141 156 176 193
32 53 66 84 94 110 118 131 148 162 184 200
32 55 69 89 98 115 123 137 155 169 192 208
34 58 73 94 102 120 131 143 162 175 200 217
35 61 77 100 106 125 136 149 169 183 209 226
36 64 82 105 110 130 139 155 176 190 218 235
37 67 86 109 115 135 144 161 183 200 227 245
38 70 89 114 119 140 151 167 190 212 236 256
39 73 95 118 124 145 157 173 197 220 245 267
40 75 98 121 129 150 165 180 204 228 255 279
42 80 104 128 139 160 176 193 218 244 270 300
44 135 150 171

182
188
200

207
222
236

233
247
261

261
277
293
310

289
307
325
344

820
46 340
48 861

50 882

CAPACITY OF SILOS—NUMBER! OF COWS—DESIRABLE DIMENSIONS

Will feed for Most desirable

Capacity of 6 months dimension of

silo. 40 pounds Silo in Feet.

per (jay.

30 tons. 8 Cows 8x30
36 " 10 9x28
40 " 11 9x30
44 " 12 10x28
48 " 13 10x30
50 " 14 10x31
55 '' 15 10x33
65 " 17 11x32
75 " 21 11x35
85 " 23 12x32
95 " 26 12x35
105 " 29 13x35
115 " 31 14x33
125 " 34 14x35
150 " 41 14x40

Location

With modern bams the silo location and the feed rooms adjoin, so that the

expenditure of time and energy in handling feed will be reduced to a minimum,

tlie silo being considered an important part of the bam. Two points require

careful consideration. First, that the silo shall be so located as to make it acces-

sible from the outside, and there should be sufficient level unoccupied ground

around it to permit of the silo filler, motor, teams, wagons and men, doing the

required work at filling time; secondly, the discharge doors should be in such

positions as will make it easy to deliver the silage at the central feeding point.



With old barns it is frequently difficult to locate a silo to serve the feed room to

the best advantage, or to locate it so asi to be eaisily aoceisBi'ble ait ^filling time, whem
placing the cutting machinery and moving the fodder up on the wagons. The
point is, make the best of the old barn's location, placing the silo in such a position

that it can be filled and the silage delivered to the mangers with the least expen-

diture of time and labor. The cutter, belt and engine require space and there

should be a clear way to the cutter for the wagons and teams.

TYPES OF SILOS
The first silos erected in Ontario in the early eighties were square or rectan-

gular structures built of stone, brick or wood, generailly within a barn and rarely

more than 24 feet in depth. The losses in these old square-cornered silos were
hea^^, the silage while exoellent in the interior of the mass, would al'ways be

mouldy or decayed in the corners. The losses which were due to the springing

or bulging of the walls led to the development and universal use of the round
or cylindrical and the octagonal or eight-sided silo. It is now generally (conceded

that the cylindrical silo is the most desirable tjrpe, no miatter of what material it

may be constructed. In sections where lujmber is cheap and iron rods relatively

dear, the octagonal silo is frequently used. The cylindrical type of silo gives

more capacity for each foot of wall surface than any other type.

A. All wood cylindrical silois are built on either the vertical 2" x 6" frame

or the horizontal wood rim framed plan. No metal other than nails used.

B. All wood octagonal silos are built on a 2" x 4" horizontal frame, double

boarded on inside and single board on outer surface. No metal other than nails

need be used.

C. Wood stave silos are usually built of 2" x 6" staves, held in position by

pressure exerted by the iron hoops which act similarly to the hoops on a cask or

barrel.

D. Wood frame and iron silos are built by erecting a framework of 2" x 6"

and 2" x 4", sheathing up the inner side with galvanized iron, using 2^' x 8'

sheets.

E. All metal cylindrical silos. These all iron structures are built of iron

plates that have been machine rolled into shape. The plates or sections are

rivetted or bolted together.

F. Glazed tile silos are built of especially designed vitrified tiles, reinforced

with metal and chinked with cement plaster.

G. Cement block silos are built of cement blocks of which there are various

types, as the interlocking soilid and double, all set in oeanent and reinforced wii^

metal.

H. Monolithic or cem:ent concrete teilos a/re built in one piece from top to bot-

tom. These silos are strongly reinforced by imbedding iron rods in the cement

as it is being poured into the mould.

I. Metal lath silos are built by setting up sheets of pressed metal lathing

on both sides of 2" x 4" vertical studding and applying heavy coats of cement

plaster on both inner and outer surfaces.

J. Pit silos are built by excavating in dry soil and lining up with cement

or cement blocks set in cement or water lime plaster.

K. Cement stave silos are built of interlocking cement concrete sections,

usually made 12" x 30" x 3". These are held in position by iron hoops similar

to the long length wood staves used in the wood stave silos.
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All the above silo types are efficient under Ontario conditions if properly

constructed in the cylindrical or octagonal form. Square or six-sided silos are

never recommended. There are three factors of considerable importance to decide

in determining what kind of silo to build. The first of these is low cost, or

cheap silo construction with efficiency, and but limited durability. The low
cost requirement is filled by the wood stave silo. It is the easiest to erect,

costs less than any other and gives very good service. The durability factor is

given by the vitrified tile silo to a greater degree than any other type. The frost

proof construction factor is provided only by those silos having hollow walls or

dead air space construction. The vitrified tile, the hollow cement block, the

metal lath, the double boarded, all wood structures, and the below gTOimd level

or pdt silo, are all comparatively free from freezing. For soutlhem Ontario,

the silo floor should be three feet below ground surface level. In the northern

part of the province where much freezing is experienced, the floor of the silo

can be located twelve or sixteen feet below ground level to good advantage. The
protection given the soil that surrounds the pit portion of the silo makes it well

worth while to excavate as deeply as practicable in the northern districts. The

protection afforded by being below the surface of the soil, eliminates winter

freezing and reduces summer spoilage—two factors that will pay for the extra

labor expenditure required in removing the silage. ,

CONSTRUCTION
Foundations

Silo foundations are best constructed of cement concrete, and may be either

in the form of a platform, stub waU or wall to suit the local conditions. The

height above ground level should be not less than one foot. Generally it is an

advantage to have the silo floor at least four feet lower than the feed floor, this

at>t
oco
qop

Q.O.
?>^<)'3»:^^-g?^-W<Hf

Wwo

THFJihf^^^fv;-8rezSS:

Fig. I. Silo Foundations

will mean a wall six feet high or five feet above the &ilo 'bottom. The silo

foundation wall, if of cement concrete, should be at least twelve inches thick.

If of stone or brick, it should be 18 inches thick. The inside diameter of the

wall should be the exact size that it is planned to build the silo, so that the
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superstructure will be flush and give a perpendicular line from the bottom of

the foundation to the top of the structure. The wall shoulder or inner edge of

the wall should never project inward beyond the vertical line of the superstruc-

ture. (See Fig. 1.) Three-inch concrete floors require from eight to twelve sacks

of cement. Foundations require from fifteen to thirty sacks, according to size

and quality of gravel and sand.

Drainage at Silo Foundation

Drain tile not less than four inches in diameter should surround the silo

foundation and lead away to lower ground. If provision is not made for the

carrjdng away of surplus soil water, trouble may occur during periods of heavy

freezing. Water-tight silos can be provided with a drain from the floor bottom-

Such is not necessary under normal conditions but when very juicy materials

such as green sweet clover, vetch and immature sunflowers are used for silage

maJdng, a surplus of juices may accumulate at the bottom of the silo and
should be drained away. In putting in a drain from the bottom of a silo, it

is absolutely essential that a suitaJble trap to prevent the entrance of air into

the silo be part of the system. A bend down and up in the drain furnishing

a dead area for the liquid similar to the trap used in house plumbing has proven

satisfaotory. With silos that are used for corn silage there is no need of a drain

from the silo floor, providing of course, that the silo is well built.

The Stave Silo

Stave silos are of several types. The two most commonly in use are the

open front type and the spaced door type. The open front stave silo is just

as efficient as the other types in silage making and has the additional advantages

of being more easily erected and also that the silage is more easily removed.

Diameter of Area of silo Number of Circumference
silo base Staves in feet.

in feet. in feet. 5H' wide.

8 50.3 55 25.1
9 63.6 62 28.3
10 78.5 69 31.4
11 95. 76 34.6
12 113.1 83 37.7
13 132.7 90 40.8
14 153.9 96 44.
15 179.7 103 47.1

Open front stave silos are erected as follows: Secure "one piece 2" x 6"

milled fuill length staves^' if possible of the number required for silo of desired

diameter. See preceding table for number of staves required. If full length

staves can not be secured, then the staves will of necessity have to be of two or

more pieces. To make a 30 foot stave, 12 foot and 18 foot lengths are satisfac-

tory and if used alternately in the structure, will make a strong silo. Secure

also three or four 4" x 6" pieces of a length equal to the desired height of the silo.

Three 4" x 6" only are required for silos under 10 feet in diameter, while four are

desirable for silos 10 feet and over in diameter. Iron hoops threaded at both

ends, and complete with washers and nuts are also required. A quantity of large
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staples or 3%-inch nails, are also useful in fastening the hoop to the stave. Short

iron rods threaded for six inches on both ends and complete with large washers

and nuts are required in numher, so that there wall be one rod for each two feet

of height.
j

Making and Erecting the Frame

The open front or ladder way is constructed by boring two of the 4" x 6"

pieces at intervals of 24 inches, starting 9" from the ends that are to rest on the

foundation and inserting the 34 inch rods, being careful to put a washer and nut

on each end before inserting in the holes bored in the two pieces of 4" x 6". ^Mien

all rods have been inserted, the washers and nuts for the outer ends can be put

on and all tightened to make a rigid ladder two feet wide inside measure. Holes

to accommodate the hoops should then be drilled at suitable intervals in the lad-

der just described and also in the other 4" x 6" pieces. The first on bottom

.
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Fig. 2A. Types of Staves
For wood Stave Silos

Fig. 2. Open Front
Silo Showing Spacing
OF Hoops and Ladder

hoop should be 6" from the foundation; second, third and fourth hoops each

18 inches higher. The fifth, sixth and seventh hoops each two feet higher, the

eighth and ninth hoops each 30 inches higher, and the tenth, eleventh, twelfth

and thirteenth, 36 inches higher. See Fig. 2 for spacing of hoops and open front

ladder rods. The ladder rods, if of %-inch iron, may be spaced 24 inches apart.
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With the ladder made, it can be set up and fastened securely to harn or braced.

The two standards already bored, and with one end of two rods entered, mid-way

up and at the top end, th^e standards can be lifted into position and the rods ends

entered at corresponding heights on the "ladder front" made of the 4" x 6" pieces.

If but one standa;rd is used 'and two piece hoops, the sttJandard will be set directly

opposite the ladder front. If two standards are used with three piece hoops, the

distance is equally divided. With the ladder front up and one or two standards

in position and held by the hoops, the placing of the staves can be proceeded with.

To prevent the staves falling in, large staples or nails may be driven into the stave

and bent over the hoop. There should be at least six inches of thread on all hoop

endls to provide for tightening. The staves may be tightened together by driving

wedges of suitable size, at points near the bottom, half-way up and at the top,

before ttJhe last stave goes in. The open front or continuous doorway is closed by

using short lengths of 2" x 6" stave placed horizontally. These door boards rest

against a cleat nailed on the inside surface of the ladder standards and are held in

position by the silage pressing against them.

Estimate of Material for Open Froxt Stave Silo—10' x 30^ in Diameter.
Gravel 2y2 yards
Field Stone . 3

Cement 10 sacks . ^

Superstructure—Staves, 2" x 6" x 18' 69 pieces
2" X 6" X 1.2' 69 "

Standards, 4" x 6" x 30' 3

Hoops 14 comiplete or 24 ihalf hoopis, %" iron, each 15' long.
Ladder Rods . 21 pieces %" iron, 34" long. Eiach rod to be threaded

6" hoth ends and supplied with 4 washers and 4 nuts.

The erection of stave silos other than the continuous door or ladder type, is

best accomplished by the erection of a suitable scaffold either inside or outside

the proposed silo structure. Scaffolds built so that the work can be largely car-

ried on from the outside, have the advantage of being an aid when the hoops are

being placed in position.

Scaffold poles are erected, braced, and staging planks placed as shown in Fig.

3. When the scaffold is completed, the first stave may be set in position and

braced to one of the scaffold poles. When two pieces of stave material are used

in making one complete length of stave, it is well to set up the lower portion of the

silo first, using the long and short lengths alternately. When the complete round

has been made, the hoops for the first ten feet can be put on and the staves stapled

to them. The hoops should not be overtightened but left slack enough to permit

the top portion of the staves to be inserted. Thin easily bent boards, or barrel

staves can be tacked on the inside as the staves are put into position. These

serve to hold the staves rigid until all are in position and the hoops can be

tightened. After all the staves are in place and the hoops tightened, the door

openings are made by cutting out sections four staves wide and twenty-four inches

long, at intervals approximately four feet apart. Six openings are generally

sufficient for a thirty foot silo. The short pieces of staves that are removed in

making the openings are bolted together and used as a door. (See Fig. 4

and also note bevel cut.) Wood stave silos cost $150' to $500' according to the

lumber and metal used, and the workmanship. Stave silos that are serviceable

can be built for $150 or less, providing that farm labor and farm lumber are used

to the fullest extent.
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The Wooden Hoop Silo

Wooden hoops or bands can be made on a circular form by nailing thin

boards %" x 4" together, bent into the form of a circle of the diameter desired.

Boards bent and nailed on the flat or cut to circular pattern and nailed together

to form a circular 1 >op, or band 3-3^" thick and 4" wide is strong enough to
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Fig. 3. Scaffold useful in erecting Silos

1. 30 foot poles, 8, to support all weight of

Scaffold
2. 2*'xl0" Planking Spiked to poles at 8'

and 24* heights.

3. Staging on which workmen stand.

4. Silo

withstand the pressure and rigid enough to aid in making a strong structure.

In making the hoop boards %" x 4" of good clear lumber is used. Pine or

spruce answer very well. If %" x 4" lumber is not available 4" clap boards can

be used by alternating thick and thin edges. Ten thicknesses of these thin

boards are required to make a hoop. Joints should be lapped and the hoop well

nailed as each layer or board goes on. If short boards are used and cut to circu-

lar pattern, and these naikd down together each board breaking a joint, a fairly

rigid hoop can be made, but its strength depends upon the nailing, and it is not

as strong as the layer upon layer t}'pe of hoop. For a silo 30 feet high, 14 of

these wooden hoops will be sufficient.

Making the Hoops

A level floor space giving ample room to work is desirable. On this floor

chalk out a circle 2 inches larger than the diameter of the completed silo. Make

16 cleats, 18 inches long out of 2" x 4" and spike these firmly to the floor to

serve as a mould or pattern for all the hoops. Half of the cleats are set at equal

distance apart, on edge and upon the circle mark, the other half are set 1 inch

inward from the mark. This system of setting the cleats allows for the use of

small loose blocks on the alternate cleat ends, much facilitating the removal of

the hoop when finished. The hoop is formed by bending the tbin boards around

the cleated circle, nailing each layer as applied. The nails used should be 1% to
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2 incJies long. Ordinary finish or casing nadls are satisfactory. As each hoop

is completed it may be piled upon the silo foundation already prepared. To
erect the wooden hoop silo a scaffold should be set up, using 2" x 4" doubled for

the legs or supports, running these verticals up six inches or more than the pro-

posed height of the silo. In a ten foot silo set the vertical supports 7 feet apart

each way, this will give ample room to work around the iscaffold while raising the

hoops into position. When the scaffold is completed raise the top hoop into

position by means of ropes and fasten it level and plumb to the scaffold. Four

sheathing boards are marked for hoop spacers and set up at intervals to be used

as a guide when the hoops are elevated into position and nailed. Plumb each

hoop before nailing and stay them to the scaffold where necessary. When the

hoops are all up and stayed, mark the door openings and commen.ce at this point

//y/F.:m//jo///i:^///.//j//M/.^yM

Octside. S/ie«.^>5 Moo/y iO la^tjers^ X ^'^ ^oc.*«c^S

Fig. 5. Wood Hoop Silo Construction
Cross Section of Silo Wall, at Doorway.

the work of nailing on both lining and sheathing. The lining and sheathing

should go on at the same time if full use is to be made of the scaffold. The
nailing should be well done, using two nails at each hoop for every board. Care

should be taken to use even size lumber and keeping the lining and sheeting true

and plumb. Provision for openings is made as shown in Fig. 5. The lining

up between the openings is done on a flat surface and the doors are built flat.

The openings are properly framed in and screen-covered areas left for ventila-

tion. When the lining and sheathing are in place and a roof of any desired type

is put on, it may be nailed rigidly since no allowance for contraction and ex-

pansion is necessary with this type of silo. It is rigid if well built and should

it go over in a storm while empty it will not collapse as the stave silos do, but

may be lifted up and set erect again.

Lumber Requirement for a 10' x 30' Silo—Hoops and Waij:>.

4800 lineal feet %" x 4" sized.

1350 board feet 1" x 4" flooring.

1450 board feet 1" x 6" sheathing.

50 lineal feet 1" x 4" sized.

Wooden hoop silos cost $200 to $400 complete according to size and quantity

of lumber.
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Pit and Half-Pit Silos

Pit and half-pit silos have been in use longer than the modem above ground
type. In districts where the temperatures are low during the winter and freez-

ing of silage on the sides and surface causes trouble, the pit or halfwit type of

silo can be used to advantage. The fact that a large portion of the silage stored

in the pit silo is below frost line, insures desirable keeping conditions for the

entire year. Pit silos have an advantage in that they do not require as much
power to put the fodder into the structure; on the other hand more labor is

required to get the silage out. Spoilage during the summer period is less than

it is in the above ground type, due to lower cooler temperature. In districts

where the soil is dry and firm enough to remain as a vertical wall, the pit silo

can be used. Sandy soils and poorly drained areas should be aVoided. The
half-pit silo where the first 10 or 15 feet of the structure is below ground level,

is a very desirable type of silo for Northern Ontario. The above ground portion

takes care of the settling and that portion of the season's requirements up to the

time of very cold weather. The below surface portion of the pit or half-pit silo

should be constructed with the same care as the above surface portions, in that

the wall should be smooth, plumb and strong. Plastering on the clay is only

a makeshift, a substantial wall of brick-cement block or tile should be built. If

well packed on outer side and set in cement mortar, metal reinforcement can be

neglected. Poisonous gases are likely to accumulate in the bottom of pit silos

during the early filling period, and render caution very necessary at such time.

No one should go down into a pit silo during the filling period until the air and

gases have been stirred up by the fodder falling in. Danger from gas is limited

to the few days while filling operations are going on. The excavating for a pit

silo is acoomiplisihed by the same methods as in the excavating of a cistern or well.

A pole of sufficient length and size is set up within the excavation after the first

five feet have been removed. This pole is fitted with a sliding arm that swings

with the pole. Blocks, ropes and dump hucket are rigged to suit the conditions

of depth, distance to dump, etc. Drainage should be provided for in sections

where the autumn and winter rainfall is excessive. The wall built of cement or

tile or brick should be plastered smooth on the inner surface and extended 12

inches or more above the soil surface. The top portion can be of any recognized

silo type in wood, tile or cement.

Cement Block Silo

The cement block silo is easier and more cheaply erected than the solid or

monolithic type of wall silo. A skilled mason is required to supervise the lay-

ing of the blocks; ordinary labor has not been found satisfactory, except as assis-

tants in lifting the blocks into position. A strong interior scaffold and an out-

side hoist are very necessary in the erection of this t}^e of silo. Various types

of blocks are used in silo construction but experience favors a hollow non-con-

ducting type of wall. A rich mixture should be used, preferably one part of

cement and two parts of clean, sharp sand in the manufacture of the cement

blocks to be used in silos. A smooth inner surface with the correct curve to form

a perfectly round silo is very essential, the outer surface of the block may be rock-

faced to give an attractive appearance. Blocks are made in various designs to

facilitate the reinforcing or t}dng together in the wall. Dovetailing the ends of

blocks and also providing a groove in which a reinforcing wire or rod can rest.
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is a common practice. Metal links made of %" iron to tie adjoining blocks to-

gether is also a good t}7)e. The use of number three wire imbedded in the

mortar between each layer of blocks is a simple and efficient means of reinforcing.

Cement block silos are heavy; the foundation must be built to carry the weight.

The foundation wall should be at least 28 inches at the base and set on firm

ground. The door openings of cement block silos may be of the continuous type

if heavy reinforcing rods are used across the opening, or small doorways may
be left at regular intervals in proper position. Wood door frames or sills should

not be used as these rot out and are difficult to replace. Door frames should be

Fig. 6. Cement Block Silo (Note the neat appearance)

made of cement, a form or forms being made to suit conditions. The cement

door frame will cover all ends of reinforcing iron, it will also provide the 2" x 2"

cavity in which the door boards rest. ('See Fig. 6.)

All=Metal Silos

Silos made of boiler iron rolled into sections that were flanged to make possi-

ble bolting together and also to stiffen the completed structure were made and sold

some years ago when iron and labor were relatively cheap. This type of silo had
many advantages. It was easy to erect, easy to take down and move, air-tight,

crack-proof and fireproof. With the raise in the price of iron and machine shop

labor, these very efficient silos have disappeared from the market in Canada. All-

metal silos are being manufactured by American and Australian machine shops to

meet the demand in those countries. These silos are built in sections that are

rolled into shape, six to eight feet long by two feet wide. Doors of special design

and suitable all-metal roofs are also furnished. Iron silos require frequent paint-

ing to guard against the inroads of rust and acid silage juices. Painting is ex-

pensive and reduces the popularity of this veiy efficient type of silo. Numerous
all-metal or boiler iron silos can be seen in the County of Brant.



18

Metal Lath Silos

Metal lath and plaster silos that have come under the observation of the

writer have not been fully satisfactory'. There is too much spring in the wall

and cracking of plaster in many of these structures. The best type of metal
lath for silo building is stiffened by a heavy rib that is pressed out at close inter-

vals at the time the lath is rolled and cut. With the proper type of metal lath,

a strong frame and an application of several coats of cement plaster to make a

total thickness of three inches, an efficient and attractive silo can be built. The
outer surface of the silo is also covered with metal lath, nailed directly to the

studding and given a coat of cement plaster. This type of structure gives a

double wall, a feature very essential in cold districts. In building, a solid founda-

tion is first prepared, then a scaffold is erected for inside work, the full height

of the proposed silo. After the scaffold is up, the studding of 2" x 4" or 2" x 6"

is set up true and plumb and braced in position. The top plate is also put on

to stiffen the frame. The studs should be set 20 inches from centre to centre

or as near that distance as possible, being spaced to suit the lath. When the studs

are in position, the metal lath, rolled to suit the size of silo, is nailed directly to

the studs both inside and outside, lapping the ends about three inches. Provision

should be made to anchor either the studding or the first round of lath to the

foundation. Skilled labor is required in building a silo of this type, and costs

vary from $300 to $500, according to size of silo, availability of materials and

labor. Metal lath and plaster silos have been well tested out at Colony Farm,

Essondale, E\ C.

Vitrified Tile or Clay Block Silos

This tv'pe of silo is gaining in popularity in southwestern Ontario. It is a

very efficient, durable, attractive structure when built of hard, well glazed tile of

proper type. Skilled labor is required for the satisfactory erection of tile silos.

Tile manufacturing companies are making the tiles in various forms for com-

plete silo construction, including special type of blocks for wall, door frame and

cornice. Silos made from the complete line of tiles are generally the most satis-

factory, however, good tile silos can be made by using suitable blocks, though not

specially designed for silo making. The first cost of good manufacturing ntri-

filed tile silos lis high, approximately $500 for (a 10' x 30' silo, complete in all

detail and erected. If good quality building blocks are obtainable and of a size

suitable for silo construction 4" x 8" x 12" or 5" x 8" x 12" a very satisfactory

structure 10' x 30' can be erected for considerably less money if plainness and

first cost are factors for consideration. The detail and general appearance may
not be as neat, but strength and efficiency can be at least equal. The labor cost

for the erection of tile silos may ysltj from $150 for small silos to $250 for large

silos. From 300 to 400 pounds of number 3 hard wire and from 150 to 275

pounds of iron bars are required for reinforcing according to size of silo. The

smaller figures quoted are for 10 foot silos, while the larger figures indicate the

requirement for 16 foot silos. A silo 10 feet in diameter and 30 feet high will

require 1,400 blocks 4" x 12" x 8". A silo 16 feet by 35 feet will require 3,000

blocks. From twelve to twenty sacks of cement and from three to five barrels

of lime are required to make the mortar needed for joints. (See Fig. 7.)
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Rebuilding of Stave Silos

Many stave silos get out of plumb through neglect, windstorms, or long use.

These structures can be stiffened and made fully efficient by lining inside or

sheathing on the outside with galvanized iron sheets 8' x 30" and of not less than

26 guage. This metal sheathing is preferably applied to the inside surface at

Fig. 7. Vitrified Tile Silo

A time when the silo is dried out in June or July. Care should be taken to true

the stave silo up and get the hoops fairly tight before the iron is nailed on. All

metal surfaces in silos should be given a coat of asphaltum paint every three or

four years to prevent acidis coming in contact with the metal.

Rickety stave silos may also be stiffened up by nailing thin bendable boards

in layers to form wooden hoops, between the iron hoops already on. These

should be placed at suitable intervals so that there would be at least six for the

silo. The iron hoops should be weU tightened to carry the strain of outward

pressure.

Monolithic Silo

Silos of this class if properly constructed are efficient and durable. The
building and the erecting of the forms in which to pour the wet cement concrete

mixture is the most costly and difficult part of the operation. If rigid forms

can be rented or secured otherwise at la reasonable charge, it helps solve the diffi-

cult problem of building a true wall, one piece silo. The cement mixture used

must be rich, preferably one to six or stronger. Steel wire, or rods should be

imibedded every 2 feet in the wall which should be from 8 to 10 inches thick for

the first six feet above ground line and then six inches to the top. Cement silos

should be erected early in the season and be given at least three months to harden

• before the silage goes in. The action of acids on the cement silo wails is slight
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if a strong mixture has been used and the wall has been given time to dry out

and harden well before use. An occasional painting over wdth cement or an

asphaltic paint will keep a cement wall in good condition.

Materials Required F(^r Monolithic Silo, 12 feet in Diameter
and 28 feet high, walls 6 inches thick.

Barrels of cement 40
Cubic yards of sand 11

Cubic yards of gravel and small
stones 21

Iron rods for reinforcing 600 feet V2 " round iron or equivalent in ^^^re fenc-

ing or twisted wire or bar iron. The illustrations showing the building of solid

wall or monolithdc silos, show the detail of the various operations-

Fig. 8. The Beginning of a Monolithic Sllo. Foundation Built and Forms in Position
FOR THE First Round

Fig. 9. Lowering the Forms after Completing Cement Work on a Monolithic Silo
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Fig. 10. Building a Monolithic or All-Cement Concrete Silo. Note the Means of

Elevating the Green Concrete

Next to the stave siilios (the solid waill cement silos are next in niimber and

popularity in the province. All cement silos cost to build $350 to $500 de-

pending on local conditions, size and grade. (iSee Figs. 8, 9, and 10.)

The Scantling or All Wood Octagonal Silo

In sections near sawmills where lumber can be purchased at reasonable prices,

the octagonal silo can be erected to advantage. This type of silo is strong and

will withstand hea\7 winds much better than the stave silo. It requires a much
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larger quantity of lumber than the stave silo and is therefore more expensive to

build. Grood straight 2" x 4" of even size is required for the frame, a lining of

tongue and groove 1" x 4" or 1" x 6" flooring is required for the inner surface

and a vertical sheathing of rough boards and battens answers very well for the

outside surface. The octagonal scantling frame silos are built on a cement plat-

form or wall that is designed to suit. Pieces of 2" x 4" are cut to pattern in

sufficient number for the work. These are laid and spiked into position as shown

in Figs. 11 and 12, piece above piece lapping at the corners until the full height

of the silo is reached. This 2" x 4" structure constitutes the frame; doors can

be cut in positions to suit and framed in.

Materials Required for Scantling Frame Silo 12' x 30' Walls.
2" X 4" for frame, 720 pieces approx. 2,€00 Board feet

Interior Sheathing. 1" x 4" flooring " 1,200 "

Outside Sheathing 1" x 8" rough " 1,200 "

Outside battens 1" x 3" rough " 450 "

Scantling frame silos are quite common in eastern Ontario. This type of

silo is generally satisfactory, if built wdth true walls and carefully filled. Greater

care i^ required in spreading and packing the cut fodder in octagonal silos than

in those of cylindrical type. N'eglect to pack the cut fodder sufficiently results

in heavy loss through mouldy silage.

Concrete Stave Silo

This type of silo is constructed of slabs or sections of concrete made accord-

ing to pj,ttem. The slabs or sections are usually 30 inches long, ten or twelve

inches wide and not less than two inches thick. The ends and sides may be
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Fig. 13. Cement Stave Silo
(Note the lap of stave ends, under the hoop)

.

Fig 14. Desirable^^Types op Staves

shaped so that the sections will interlock when in position in the silo wall. Iron

rod hoops are used to bind the short staves together and give the necessary

strength to the structure. More hoops are advised for this type of stave silo
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than for the comtmon wood-staYe silo. With staves thirty inches long, the hoops

should be 15" apart for the first 12 feet, a:bove that height, a hoop for each 30

inches is required. The scaffold used in this type of silo is of the same type

as is used in the cement, vitrified block or monolithic silo building. When the

staves are all in position and the rods tightened the interior surface is given a

light plaster coat to fill joint openings and cracks. Great care is required in

making the staves of exact size, strong and smooth—broken or cracked staves can-

not be replaced 'after going into the wall—«o great care should be exercised in

using only perfect staves. Staves can be made during the spring and should

be given three months to cure before being placed in a wall. A mixture of one

part cement, one part clean sand and one part fine gravel mixed and well wet

before going into the mold, will make a stave sufficientily strong to stand. (See

Fig. 13 showing staves and rods in position.) The cement stave silo has become

quite popular in certain sections of the IT. S. corn belt. The main advantage

of the cement stave silo over tfhe woodi stave iis tihat the cement stave silo

stays tight, there is no destructive shrinking or expanding, the iron and cement

contract and expand the same.

Stone Silos

Silos built of free or quarried stone are more common in Wellington County
than elsewhere in Ontario. Many of the first silos built were of stone, due no
doubt to the abundance of this material in certain sections, and the fact that

the County was originally largely settled by English and Scotch farmers of a type

that desired to do things in a substantial and lasting way, peculiar to the British

farmer. Stone as a building material for silos is very satisfactory, its chief

objection being coldness. Silage freezing to the sides is apt to remain frozen

and not thaw and drop as it does in a wood silo which will warm up in the sun.

When large stone is used and a high-class stonemason is employed, stone silos

can J>e erected without the use of metal reinforcement. A wall two feet thick

at the ground and tapering to twelve inches at the top is recommended. If the

building stone is not of such a type as to permit of making the strongest possible

wall, or if the mason is one of the ordinary, then number three wire or light

rods should be embedded in the mortar every two feet. The inside surface of wall

must be plastered smooth with cement plaster, and be true and perpendicular.

Bolts or wooden blocks to which the roof plate can be fastened, should be set in

the last round of masonry. Stone if it can be obtained easily is highly recom-

membed for the pit silo or any below ground woirk, either wall or foundation.

Brick Silos

Brick silos are very efficient, and at one time quite popular, but such have

been superseded by cement block, monolithic and glazed tile sftructures. In

erecting this type of silo a cement concrete foundation is first prepared. .'This is

permitted to harden well before the brickwork starts. In a 30 foot silo it is

well to use three courses of brick and make a two inch air space for the first 20

feet ; above that height two courses of brick will do. Iron rods or heavy wire must

be used as a reinforcement, being embedded in mortan* every twenty inches.

Tie rods of %" round should be embedded above and below all door

openings. The brickwork around tihe doorway should ibe such as to permit the

insetting of a wooden door, two inches thick and two inches larger all around
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than the door opening. Brick should be wet when laid and the mortar should
contain at least 50 per cent, cement. A lining plaster of one part cement and
one part sand should be applied to the inner surface as the work proceeds. One
of the first silos built in the County of Wentworth thirty-five years ago was made
of red brick and pliastered. It is still dn uise.

Preserving Inner Surface

The period of usefulness for wood silos can be extended to a degree well

worth while by the application of preservative materials to the surface that is

exposed to the acid silage or fodder juice. Lead paints have been used and
abandoned since such are not considered safe. €oal tar has been used as exten-

sively as all other preparations combined. It has stood the test of time, proving

to be both effective and durable. Coal tar may be applied hot with a stub broom
or a very stiff, coarse brush, or it may be mixed with gasoline, using rather more
than half gasoline and applpng with a wide stiff brush. A mixture of common
back oil and boiled linseed oil in equal proportions, if applied every second or

third year, will keep the wood surface in good shape. AVhen stave silos are

being erected, it is good praictioe to paint the edges of the staves with coal tar

as each stave goes into position. If the coal tar is applied to the edges of staves

two weeks before it is planned to erect the silo, it will make it cleaner working

for the builders, although not quite as effective. The interior wall surface of

cement block, brick, stone or solid cement silos should be brushed with pure

cement as frequently as evidence of disintegration is noticed. Once every second

or third year is usually sufficient to keep a wall in perfect condition, providing

of course, that the original structure was good. Metal lined silos can be kept

in good condition by bi-ennual applications of asphaltum paint. All paints, tar

or cement washes should be applied early in the season, that such may be

thoroughly hard by filling time. The outer surface of wooden silos should be

kept in good condition by applications of lead paint or creosote oil stain. These

applications, if well done, are good for at least five years. All exposed iron, as

hoops, plates, and blocks should be given annual applications of hard oil or axle

grease, to prevent rusting and trouble when tightening up time comes before silo

filling.

THE SILO ROOF
The silo roof serves a double purpose in that it strengthens the structure

and protects the silo walls. It also protects the silage and prevents silage waste.

Silos without roofs are open to rain and snow, the silage is exposed to lower tem-

peratures and the surface of the silage may (become a scratcMng ground for spar-

rows and pigeons. Flat or nearly flat roofs, while efficient and servdng all purposes,

are not as attractive in appearance as conical or conical-hip roofs. Flat roofs

can consist of four large doors and a central supporting frame work. The

advantage of this type of roof is that the doors may be opened at filling time,

thus giving head room to those engaged in spreading and packing the cut fodder.

Rigid conical roofs of low pitch, make complete filling difficult, in that packing

and spreading can not be well carried on, for the upper four feet of the silo.

Stave silos that expand and shrink with weather changes should be equipped with

a t}T>e of roof that permits of this. If the rafters are nailed tight, it may be

difficult to tighten the top hoops of the silo sufficiently to draw the staves together
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after a period of shrinkage. The flat or nearly flat roof is perhaps the 'best type

of roof for ^ave silos, since it can be framed to permit expansion and contraction.

In making a flat roof for a silo, mortices are cut in the upper end of the staves

and in these 2" x 10" or 2" x 12" planking are laid edge up across the top of the

silo. Four large doora are made, each a quarter of a circle. These are fastened

Fig. 15. Flat Roof for Silo

Cr^ss secirietj o/j/^o

f^oof doors r<uf's'e4£.

Fig. 16.

to the 2" x 12" cross pieces, being made large enough to extend 8" over the edge

of the silo all round. Movable 2" x 6" supports are run from the central stringer

to the edge of the silo; these support the weight of the door sections and rest in

slots. See Figures 15 and 16, Silo Eoofe.

Conical Roofs

A conical roof for a round silo can be made without rafters by cutting

1" X 8" boards to pattern, wedge shape. The wedge shaped boards are laid and

nailed in cone formation and supported at the outer end by the plate resting on

the top of the silo wall ; in the middle, by a circular band and at the inner end

by a post and band. Eoofing paper or pliable asbestos shingles are used for an

outer covering. See Fig. 17, Conical Roofs. In cutting the roof boards to

pattern, if using 10' x 8" lumber, two boards each 6%" wide at eave end and 1^/4"

wide at point of cone point are made. The pitch of the roof can be regu-

lated by increasing or decreasing the width of the pattern board at the outer or

eave end.

Conical Wood Frame Roofs

A conicail wood frame roof can ibe constructed, using the ordinary rafter type

of construction, with lesis lalbor than any other type, as it requires no fallse work.

The rafters are cfut to pattern to 'Suit the pitch 'desired. The central or peak

of roof support against which the rafters refst and to which such aire nailed is a

circular block ten or twelve inches in diameter. The outer edge of the rafter is

spiked to a pl'ate that rests on the top of the silo wall. Roofboards can be cut
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Fig 17. Conical Roof for
Round Silo

Fig. 18. Fraaie Conical Silo Roof.
Roof board wedge shape, no raft- 1. Silo Wall 2. Rafter 3. Circular Block 4. Sheathing

ersused. Underview Boards 5. Wide end at eave 6. Cut from 7. Roof board
8. Window

to pattern without waste of lumber, (See Fig. 18) and the roof covered with

shingles, prepared roofing, or gravel tar preparation.

Conical Cement Roof

Masonry silos are frequently roofed with cement concrete. The building

of a roof of this t3'pe requires a false work support and means for removing the

false work after the concrete has hardened sufficiently. Two and a half to three

inches thickness of cement concrete has proven sufficiently strong for a roof where

the pitch is not less than one third. The reinforcing should be wire mesh made
from not lighter than number 16 wire and in one inch spacing. A concrete

Fig. 19. Cement Silo Roof
1. Iron Hooks to support roof during hardening of

cement. 2. Rafter of False Work. 3. Sweep to Smooth
and Mould the Roof. 4. Iron Pin on which Sweep can

Swing. 5. Silo Wal

.

mixture of one part cement, one part clean sand and one part fine gravel is

advised for roofs. See Fig. 19 for detail of false work. When the false work

is in position, it is sheathed over with inch lumber and waterproof paper, the

cement is laid on this work, permitted to harden and then the false work or sup-
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porting frame is removed by knocking the ends of the rafters free from the

%" X 2" iron hooks at the wall and lowering the material to the bottom of the

silo. When the false work is being made, a window or door large enough to

admit the blower pipe, and in convenient position should be framed in. This

opening should be patterned to receive and hold a glazed sash 22" x 30 .

Hip Roof

The hip roof for silos has an advantage in that it gives more head room

while the filling operations are being completed. It is also more attractive in

appearance. The additional cost of a hip roof is about equal to the addition

of two feet to the silo wall, so as a matter of economy in cost or space, it is doubt-

ful. Many builders would prefer to run the silo wall up an additional two feet

and put on a one-third or one-half pitch plain conical roof. With shop manu-

factured silos, the hip roof is most frequently used. Its structure where patterns

are at hand, is comparatively easy and inexpensive, but with home-made silos and

no patterns at hand, considerable time may be lost by carpenters in framing such

a roof, so much so as to make it expensive. Eoofs of this type are better framed

on the ground and set up in temporary form before being put into permanent

position.

SILLO FILLING

Id the silo is no place for the lazy man during the silo filling time. Only

the most dependable workers should be entrusted with the spreading and packing

of the finely-cut green fodder. The lazy man will lean up against the silo wall

or sit down and loaf, letting the cut fodder pile up. With the heavy and light

portions separated, with the leaves altogether, soft spongj^ areas develop in every

foot throughout the mass. It can be smoothed over at the time, but the tell-

tale evidence of loafing is generally seen in the mouldy areas of silage at the time

it is removed. The best corn may be grown, the best of silos built, the cutting

machinery may be the best, yet the silage may be largely spoiled by loafers

neglecting the spreading and packing of the fodder as it goes into the silo. AU
silage material should be finely cut. Coarse isunfiower stalks and hollow clover

and grain stems must be cut short and be cmished or broken in order to pack well.

The usie of the flexible distributor tube is a great aid in the even spreading of

the cut fodder. It, too, should be operated by a man possessed of sufficient energy

to do an honest day's work. One man with a distributor is not enough help

to pack a silo. For quick filling at least Ithree men should work in a twelve foot

silo, if six tons of fodder per hour is being elevated into the silo. Slower filling

requires fewer men, faster filling more. Uniform mixing and thorough tramp-

ing are absolutely essential to successful silage making. The knives should be

kept sharp and set close to insure good work. The cutter should be operated

up to the speed specified by the manufacturer. To prevent spoilage around the

dooirs, the space between the door and the frame must be filled with some material

to prevent the passage of air. Strips of tar or roofing paper cut two inches

larger all round than the door and placed over it is an easy method of sealing

a doorway.
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The Silage Chute

The connection between the silo and the feed room, affording protection to

the silage and the doors of the silo is very essential. The chute should be built

and finished with the same material as either the barn or the silo. Its structure

need not be heav}-, but it should be strong enough to support a ladder, hold the

windiOTs-s and doors, and reraain intact under the strong wind^. A doorway

should be provided at either side near the ground, through which mouldy silage

may be removed. Windows in the chute, near the doors of the silo, large enough

to admit abundant light are advised. The chute should be fastened firmly to

both silo and barn. It should be large enough to permit easy access to the silo

and free removal of the silage. Four feet by six feet in cross section is a very

desirable size for a silo chute.

MACHINES AND POWER
"When the silo filling is to be done quickly, that is one hundred or more tons

of fodder cut pe-r day, the cutter and the power must he in keeping with the

work at hand. An eighteen horse power engine or motor and a fourteen inch

blower cutter will handle one hundred tons per day. When smaller silos axe

used and the farmer desires to, or has to dp the work largely with the farm

help, small cutters can be used. Eight inch cutters will handle three tons per

hour if driven by an engine of not less than eight horse power. Claims are

often made that two or three horse power outfits can do effective work, but this

is a mistake. If the work is to be done quickly and effectively with the best use

otf labor, the power should be ample. If it is desired to cut forty tons per day,

the power sjhould be not less than eight horse. Sixty tbns per day, the power

should be twelve horse. One hundred tons per day will require an eighteen

horse power engine. The cutter should be of the proper size for the power used.

Carrier cutters do not require as much power as do the blower cutters, but the

advantage of easier erection, simplicity, and ease of wetting the fodder through

the use of the blower, offsets the increased power requirement. Cylinder and

knife-on-fl}'wheel t}^es of machines are equally satisfactor}', providing, of course,

that they are equally well built. Low priced, poorly constructed fodder cutters

are dangerous. Select a cutter vrith. a good reputation and that is as well built

as a good engine.

SILAGE CROPS
Corn

In ddstricts) west of Toronto and south of Groderich, corn is, and will probably

continue to be, the principal silage crop East and north of Toronto sweet clover,

.sunflowers, oats, peas and vetches may gain in favor and supplant corn in part

as a silage crop.

The highest grade of com silage is made from those varieties of corn that pro-

duce a large proportion of grain' in the total weight of crop. Large growing
southern varieties of dent corn that give an immense green weight of fodder per

acre, will, as a rule, produce a verv' poor silage under Ontario conditions. Many
dair^'men prefer flint varieties and the smaller stalk varieties of early maturing

dents for silage purposes. From such, a rich s-weet silage can be made. The
weight per acre may not be nearly as great as with the late maturing large grow-
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ing dents, but when the silages are compared on the digestible dry matter basis,

the smaller growing earlier maturing dents and flints have the advantage. The
experience of the past has slhiown that only such vaaietie® ais will ripen at least

a few ears should be used. In early years of silo experience in Ontario, the

practice was to grow big corn. Little attention was paid to the grain yield,

much poor silage resulted from the twelve to fourteen foot stalks that went into

the silo without the very necessary two pound, well grazed ear. Hard experi-

ence has demonstrated that there is more milk, beef or butter fat in a cubic foot

of silage made from corn that would husk out one hundred bushels per acre,

tlian from a corn cirop that consists of big juicy stalks. Golden Glow, Efssex Kent,

Wisconsin Seven, Bailey, North Western Dent, Comptons Early, Longfellow, Sal-

zer's North Dakota and King Philip are varieties well suited to Ontario con-

ditions. These varieties will ripen in the south western counties of Ontario, and

then will generally reach the roasting ear state over the greater pa,rt of the dairy

section of the province. The greatest quantity of digestible dry matter is to be

obtained fro'm a corn crop when it has reached the condition to cut for husking,

ripe enough to complete maturity in the shock. Another advantage in growing

the earlier maturing varieties, is that such can be ensiled early in September and

the land prepared for autumn wheat, an important factor now that the European

Corn Borer has become a menace to com growing.

The freezing of corn after it has reached the denting or early glaze stage

does not materially injure in so far as silage making goas. It is always advis-

able to run the risk of frost, rather than ensile the com in an immature state.

Sweet Clover

Sweet clover has been used as a silage crop in a limited way by Ontario

farmers during the past five years. Viarious reports have 'been made as to its

usefulness, some claiming highly satisfactory results, while others have reported

heavy losses. Experience to date would indicate that this plant is not as fool

proof as com when used for silage making. The most successful sweet clover

enthusiasts claim that the sweet clover plant should be ensiled two weeks before

bloom, that it should be cut very fine, and firmly packed in a silo that is in per-

fect repair. If cut isweet dover is put into a silo thast is not air tight, if it is

not cut up fine, if iit is not evenly distributed and well packed, it will mould.

Mouldy sweet clover silage has a bad reputation. Many cattle have died through

eating such. Recent veterinary experiments indicate that the feeding of mouldy

sweet clover silage has an undesirable action on either the blood or blood vessels

of the animals to which it is fed. In the light of present knowledge it is recoan-

mended that no operation such as dehorning or castration be performed on cattle

while such are being fed on sweet clover silage. Considerable experiment work

is being done on this subject at the present time and more definite information

may be expected in the near future. On many farms, including the Kemptville

Agricultural School, satisfactory^ results are reported, but the concensus of evi-

dence strongly points to the wisdom of caution in the handling of this crop. The

ordinary grain binder is the best machine with which to cut sweet clover and bind

it into sheaves of a size easily handled by 'a 12 inch fblower cutter, run at high

speed.
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Sunflowers

As a silage crop, sunflowers have been used for a period sufficiently lon^ to

determine its value. For districts where com is not an assured success, due to

cool backward weather in May arid June, or to summer frosts and drouth in July
or August, the sunflower, o^ving to its ability to better withstand these conditions^

can serve a very useful purpose as a silage plant. In the recognized corn districts,

the sunflower is not apt to be used as a silage plant so long as com can be grown
profitably. Various reports have been published as to the feed value and palat-

ability. In feed value there is little question on the basis of composition, but
when the factor of palatabiKty is considered, experiences differ to a serious extent.

Straight sunflower silage has a reputation of being unpalatable to a degree that

will not permit of heavy feeding. Sunflowers mixed haK and half vtdth com or

oats and peas has proven to be palataible and very desirable silage. Experiences

of the past indicate that some other crop should be grown to be ensiled with the

sunflower. The chemical composition and dry matter content of sunflower and com
silao^e when compared do not show a very great divergence. The objection is in

the flavor. The cost of planting and cultivating sunflowers for silage is equal to

that of corn growing. The harvesting is more difficult, in that the sunflower

heads and spindly stalks are more difficult to tie in tight bundles than com. The
sunflower crop is more exhaustive of soil fertility and soil moisture than any

cyftier crop now used for silage. As a silage crop the sunflower is only to be

recommended for districts bordering on or 'beyond the northern edge of the com
belt. Ten pounds of good seed per acre has proven satisfactory when a plant is

required every six inches in rows that are three feet apart.

Peas, Oats and Vetches

A seed mixture of peas, oats and vetches, or rye and vetch, or wheat and

vetch, or oats and peas, is capable of producing a crop that will make an excellent

quality of silage. It is easy to handle, being cut with either mower or binder.

Any surplus that may be left can be used as hay or ripened and threshed for

grta/in. The dry matter content of a crop of peas, oats and vetches is nearly

dooible that in an equal weight of green corn or sunflowers. So if the total acre

weight of a green crop is only half in the case of peas, oats and vetches, the dry

matter content or weight is equal to that of corn or simflowers in an equal con-

dition of growth development or crop maturity. Fodder crops of this class should

be cut and ensiled in a green state without loss of moisture. Just as soon as the

plants sho'w any evidence of turning yellow an inch or two above the soil, it is

time to cut. If there is any evidence of shortage of moisture in the cut fodder,

water should be applied through the blower cutter. There is little likelihood of

overdoing the wetting, and with this class of silage it is advisable to apply water

nine times out of ten. The following quantities of seed are advised: Peas 60

pounds, oats 40 pounds, spring vetch 20 pounds—or spring rye 60 pounds and

spring vetch 30 pounds—or spring wheat 90 pounds and spring vetch 30 pounds

—

or oats 50 pounds and peas 60 pounds. In districts where vetch is winter hardy,

winter wheat 100 pounds and winter vetch 25 pounds may be used.
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Red Clover and Alfalfa

In districts where July rains are frequently too abundant to favor haymak-

ing, the clover crop can be saved to advantage by ensilage. If well made the

quality of the silage is of the highest grade and it is relished by all classes of

Live stock. The clover crop cut in the green state and put in the silo does not

suffer the heavy loss of leaves, comonon to ha}Tiiaking. The loss by fermentation

during the process of silage making is comparatively small. In good clover

districts, silage can be made more cheaply from clover than from corn. Silage

made from clover and other legume pllants, spoils more quickly than corn silage

when exposed to the air, particularly so during the warm sununer period. Clover

for silage making should be cut when in full bloom, and taken to the silo at once.

Fiae cutting and firm packing are very necessary. Second crop clover or alfalfa

is a valuable addition to com in silage making.

Peas, Oats and Mustard

Fields that are heavily infested with mustard can frequently be turned to

good account by using such areas for the production of silage fodders. The sow-

ing of peas and oats in the proportion of one bushel of oats to one bushel of peas

per acre (the mustard will come volunteer), will make a very acceptaible silage.

Mustard has a high feeding value, and the seed in the soil can be exhausted in

time by following a practice of using mustard infested lands for silage crops,

cutting the entire mass, cereal, legume and weeds and putting all in a silo in a

finely cut and packed condition.

Kale and Rape

These plants have been used by the writer in salage making and were found

to be satisfactory when the quantity used did not make up more than one third

of the total quantity of the mixed fodders used. Two-thirds com and one-third

either kale or rape made a vetry good quality silage. The use of kale and rape

can only be recommended when the farmer has these crops on his land and happens

to be short of sufficient com to fill his silo. The kale and rape will then help

swell the quantity of silage. The silo is the only practical medium through which

these plants can be saved and st-ored for winter feed in Ontario.

Sorghums or Sugar Cane

Sorghums of the various classes, including the sweet and non-sweet have

proven very useful as silage fodders. The yields, while not as heav}^ as corn,

are generally very satisfactory in southwestern Ontario. The silage if well made
is very palatable, it has a feeding value equal to good corn silage. This crop

is grown in rows 36 inches apart and cultivated and harvested the same as a corn

crop. Th^ seed is) smiall and will run through the ordinary grain drill too quickly,

unless mixed with some bulky material that will retard the flow of seed to the

desired quantity for correct seeding. A few pounds of oats mixed with the

sorghum seed will have the desired effect, providing that the germinating ability

of the oats has been destroyed by heating or otherwise to prevent their growing

in the row. Grain drills if used for seeding any silage crop, should be tested

on the barn floor or on a clean hard roadway and the seed run adjusted before

going to the fidd.
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Miscellaneous Crops

Any green crop or weed that is palatable in its natural state will usually make

a palatable silage. Weedy grain crops and weedy grass crops can usually be more

profitably handled through the silo than any other method. Thistles, mustard,

foxtail and wild oats can be made to pay the labor incidental to their extermiina-

tion through the silo. Sugar beet pulp from the sugar factories, and pea \'ine

from the canneries can be preserved to good advantage in silos, providing the

source of supply is not so far away as to make haulage too costly.

Mouldy Silage

With the exception of the top or sealing layer the amount of mouldy silage

is, if the work has been well done, of a xery small or negligible quantity.
^

Care

in cutting the fodder up fine, packing evenly and well, adding water to bring the

moisture content up to the requirement and supplying control bacteria in quantity,

will in a large measure, prevent loss from mould. Mouldy silage has a bad repu-

tation, many°horses have been lost through its use. Pigs and,cattle can pick over

mouldy corn silage with little danger of evil results, but mouldy silage made from

other of the silage plants, such as sweet clover, is very apt to have a disastrous

effect on any animals that may eat it.

PERCENTAGE OF TOTAL DRY MATTER AND DIGESTIBLE

NUTRIENTS IN VARIOUS SILAGES

Silage

Corn, well matured
Corn, immature . . .

Sorghum
Alfalfa

Red Clover

Dry Matter.

26.3
20.0
23.9
24.6
28.0

Digestible
Protein.

1.1
.9

.9

1.2
1.3

Digestible N.
Free Extract.

14.9
11.2
12.9
7.8
9.4

Digestible
Fat.

.7

.5

.2

.6

.5

COMPOSITION OF VARIOUS SILAGES

Silage. Water.

Corn, Well Matured
Corn, Immature. . .

Sorghum
Alfalfa

Red Clover
Sweet Clover
Field Peas
Rye
Oats

73.7
80.
76.1
75.4
72.0
73.7
50.0
80.8
71.4

Crude
Protein.

2.2
1.7
1.8
3.5
3.7
2.06
5.9
2.4
2.3

Crude
Fibre.

N. Free
Extract

6.5
5.4
6.4
8.2
8.4
8.08
13.0
5.8
16.1

15.0
11.1
14.3
8.6
12.1
12.32
26.0
9.2
7.1

Crude
Fat.

.9

.7

.3

1.4
1.2
1.27
1.6
.3

1.1

Ash.

1.6
1.1
1.1
2.9
2.6
2.57
3.6
1.6
2.0
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Mixed Farming in Ontario Corn Belt
and

Mixed Farming and Apple Orcharding

For the year ending April 30, 1921.

Following the general policy of investigation into and study of the business

organization of the different types of farming existing in the Province, the De-

partment of Agricultural Economics of the Ontario Agricultural College in

addition to carrying on their surveys in Oxford, Middlesex and Durham Counties

and in the Niagara Fruit District, extended the scope of the work to include a

siiirvey of thie type of farming peculiar to the south-western part of the Province

as found in a portion of Kent County.

Both of the surveys cover the farm year from ^lay list, 1920, to April 30th,

1921.

The following bulletin presents in some detail, information gleaned from this

first survey in Kent County and from the second survey taken in parts of Dur-

ham and Northumberland Counties.

Those reading and studying this bulletin should keep in mind and allow for

the fact that the year covered by it was a particularly hard one on the agricultural

industry; that prices of farm produce and live stock, which had been steadily

climbing since 1914, slumped badly during that time, and that farmers were com-

pelled to sell their produce, which was the product of high-priced labor, seed

and feed at prices which in most cases did not approach the cost of production

:

that in many cases they were forced to accept less money for their fat cattle than

they paid for them eight or ten months previously, not taking into consideration

cost of feed, housing or labor in taking care of them. It must also be remem-
bered that heavy losses have been written off the capital stock. With particular

reference to Kent County, the reader should also take into consideration the fact

that for the previous few years tobacco had been a particularly profitable crop.

Many farmers had plunged and increased their acreage of this crop with the

result that in 1920 the supply exceeded the dem'and, and prices fell to about one-

quarter of 1919 prices. Tobacco is not a crop that can be produced cheaply, and

the consequence was that most of the growers suffered heavy losses.

The above-mentioned factors were largely responsible for many of the minus
labor incomes, particularly on the larger farms.

Note:—We wish to acknowledge the assistance of Messrs. W. S. Rowe, W. J. Fair-

weather, J. E. Whitelock, F. R. Shore and A. A. Archibald, who called the field data
in Kent County; Messrs. E. J. Quail, A. G. Clarry, F. S. Thomas and H. U. Western,
who collected the field data in Durham County, Mr. B. G. Jenvey, who supervised the
oflBce compilation of records, and the help and advice of Professor A. Leitch through-

out the investigation.



OBJECTS OF THE WORK

Although the two types of farm business discussed in this bulletin are some-

what different, a common purpose underlies the work of these and all similar

surveys made by this department.

1. To secure reliable information regarding agriculture, the basic industry

of the Province, based on conditions as they exist on the average farm of the

various t}^es.

2. To determine the factors that have the greatest eifect on raising or lowering

farm pro>fits by comparing the business organization of the successful and unsuc-

cessful farms.

3. To give suggestions as to the most profitable organization of the farm
business.

4. To determine the cost of production of farm products.

METHOD OF COLLECTING DATA.

Men were sent to the individual farms to get detailed accounts of all business

transactions for the entire year. Special forms were used, which enabled these

enumerators to ask questions in a logical manner, and thereby assist the farmer's

memory regarding the minor details of his business. The large items he could

remember without assistance, even though he kept no books.

Eecord was made of the following items:

(1) The number of acres under each crop grown, and in pasture, waste or

wood-lot.

(2) The yields of the various crops and the amount of each sold during the

year.

(3) The amount of feed on hand at the beginning and end of the year, and

the amount purchased during the year.

(4) The numbers and values of each kind of live stock at the beginning and

end of the year, together with purchases, sales and deaths of animals within the

year.

(5) Receipts from all live stock products—milk, eggs, wool, hides, etc.

(6) An itemized account of current expenses—taxes, labor, repairs to build-

ings and machinery, threshing, silo-filling, binder-twine and all expenses associ-

ated with fruit growing—barrels, boxes, spray material, fertilizers, commissions,

freight and express.

(7) Valuation of buildings and machinery, with an estimate of the future

life of each building and machine.

(8) Valuation of the farm itself, in order to arrive at the total amount of

capital invested in the business.

(9) A valuation of the orchard land in the Durham County survey was

obtained separately from the rest of the farm.



EXPLANATION AND DEFINITION OF TERMS USED.

Labor Income.—The labor income is the basis upon which the comparison

of the different farms is made. It is the measure of profit or loss on the farm

business for the year. To permit of a clearer understanding of what the term

"

implies, a brief outline of the method employed to calculate the labor income is

given below:

(1) All farm receipts for the year are totalled—crops sold, live stock and
stock products sold, increase in value of young stock, miscellaneous.

(2) All expenses for the year are totalled—current expenses as outlined in a

preceding paragraph, depreciation on buildings and machinery.

Notes:—In "current expenses" a charg*^ is made for labor performeid Iby memlbers
of the family, who work for no stated wages. The farmer i)S asked to estimate the
amount he would have to pay out if he had (hired men to do the work whicih is done by
his family. This iplaces the farmer withi no family on an equal' (basis with the man who
has a large family.

In calculjating the total receipts and total expenses, idiu,^ allowancei is made for any
increase or decrease in the value of maturei live stock, for stock purcihas0d land for any
difference in the amounts oif feed on hand at the beginning" and end of! the year.

(3) From the total receipts is deducted the amount of total expenses, and

the balance is the farmer's net revenue for the year—the earnings of both his labor

and his capital invested.

(4) Intereist at fi.ve per cent, on the total capital invested is calcula^ted and de-

ducted from the amount of net revenue. This leaves only the amount earned by the

farmer's labor and managing ability, which amount is termed labor income.

If then the "net revenue" of a farm (defined in clause 3 above) does not

amount to as much as five per cent, on the capital invested, that farmer is said

to have a "minus" labor income—that is, he has worked for less than nothing, for

the capital would have brought in at least five per cent, in any secure investment,

with absolutely no labor on the part of the farmer. On the other hand, if the

"net revenue" of the farm is several hundreds or thouis'ands of dollars greater than

five per cent, interest on capital, that difference is caused by successful work and good

business management on the part of the farmer. A comparison of methodsi em-

ployed by farmers having low labor incomes with methods of farmers having high

labor incomes is set forth in the following pages:

The question is sometimes asked, "How does the farmer who has a low or

minus labor income manage to live throughout the year? If the farmer had to

pay out actual cash for the interest on total investment, the depreciation on his

buildings and machinery and for the labor performed by the family, he could not

continue in the farming business. But in many cases of low labor income there

is only a small mortgage, or none at all, on the property, and often much of the

extra liaJbor is performed by the farmer's wife and diikVen. Depreciation on build-

ings and 'machinery is charged each jenv to form a reser\"e fund to replace those

buildings and machines at the conclusion of their period of usefulness ; but neither

is this an actual cash rpayment during the year. These charges for interest, family

labor and depreciation, not being actually paid out as such, can be used for the

necessary personal expenses of the farmer and his family. But they cannot in

any way be included as part of the farm profit for the year. The farm profit or
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labor income is the surplus after these legitimate charges have been made. This

places the young farmer, whose farm may be heavily mortgaged and whose children

are not old enough to help with the work on the same basis as his older and better

established neighbor. The man whose labor income is low or minus, year after

year, will eventuallv be forced out of business, for he will be unable to make the

necessary replacements of buildings and equipment which in time will be required.

Animal Unit.—A mature cow kept on the farm for twelve months is termed

one animal unit or live stock unit. A mature cow kept only six months is one-

half unit. Other animals are fractions of units, based on the relative amounts

of feed consumed, and the number of months kept. Hence, a farm having twenty

animal units has sufficient live stock to consume the same amount of feed that

twenty mature cows would use in twelve months.

Live Stock Index.—The gross receipts per animal unit on each farm are

calculated. Then the average receipts per animal unit for the whole area are found.

The farm showing receipts per animal unit exactly the same as the average figure

for the area, has a live stock index of 100. Likewise farms with receipts per ani-

mal unit 10 per cent. aTDOve or lOi per cent, below the average figure, have respec-

tively, live stock indexes of 110 or 90.

Crop Index.—As the live stock index is a measure of efficiency in live stock

production, so is the crop index a measure of efficiency in crop production. The
average yield per acre of each crop in the district is determined. The yields per

acre of the crops on each farm are compared with these district averages. The
farms which have crop yields just equal to the district averages have a crop ind-ex

of 100. Crop yields 10 per cent, above the average give a crop index of 110, while

crop yields 10' per cent, below the average give a crop index of 90.

Tillable Area.—The rough pasture land and pastured woods add to the feed

capacity of the farm, and hence must be taken into consideration. It is estimated

that three acres of roug^h land or ten acres of woods pastured will produce the

same amount of pasture as one acre of tillable land. Hence to the actual number

of tillable acres on each farm is added one-third of the number of acres of rough

pasture and one-tenth of the number of acres of pastured woods. The new figure

is taken as the tillable area of the farm, and is sometimes used as the basis in

grouping farms according to size.



Mixed Farming in the Ontario Corn Belt

Location and Description of the Kent County Area.

Most of the 234 f'arms of whicli oomplete recoTds were obtained lie within a

fifteen mile radius of the city of Chatham with the exception of a few farms which

were visited in the district lying south and east of Blenheim.

The land lies very level in most parts of the district, and is inclined to be

wet except where drained. Many of the farms have excellent systems of tile drain-

age which, occupied with the high natural fertility of the soil, have rendere'd it very

productive.

In texture the soil varies from a sandy loam to a heavy clay.

In addition to all regular crops grown in the better farming districts of the

province, husking corn, sugar beets, tobacco and beans are grown to good advantage.

The fact that these crops have been comparatively profitable during the past

few years created a demand for land in the district which had its effect on the

price and forced it up to a very high level for mixed farming land.

The following statistical information on the 234 farms surveyed may be of

interest.

Number of farms 234
Total Acres 27, 554
Average Size of farm 117 .

7

Average acres of crops per farm 78 .

1

Total Capital invested $5,069, 184
Average Capital per farm $21 , 662
Average Real Estate value per farm T $16 , 974
Average Real Estate value per acre $144

Influence of Size of Farm.

In all surveys conducted by this department, size of farm has been found to

have considerable bearing on the net returns; that as size of farm increased so

did the net returns or labor income of the laTerage man. Table 1 was prepared

to find out what effect size of farm had on the returns of the Kent County farmer

for the year 1920-21. The records of the different farms were divided on the basis

of tillable area as explai^ied on a previous page in the discussion of terms used.



3

o

& 00

O o
1-1 t-ir^ 00 05 CO

CO (M €^ e#
CO CO »-0 CO »-

1

I
1—( (Nm^^ ^ i ^ e^

o

ta CO

pt>- >^oco bCic >>9Tri M — ic X ic ac o rr -^ rf CO ciO^COO^iO OO O t^ X o t^ c^
lO CO O CO CO t^ TsOt^ ^\ - - >.-^ _

,-1 O. 1—I CO »—• CO

----- o

C^ -^ C^ 1-1
I
^ ^

Dh 1-1

s •

o -

C^ t-* Tfl r-^ r^CO bPt^ KpCO N^CC C5
C^ -Tt^ Xo^TfiO^CO«i^COO^O X(M Tt^ C4 -^ X C.~^Tj^ to^CO O^CO t)^0 X Ci C^ C^l 'M t>. Li • LC —I

1-1 ,-( ^^ CO .^
1—i.-iiOCOt^O'-iCOOt^t>"0»0 t^Ci-^^C^Ci-^rtHTfiiOL'^t^S"

b-^ t^ (M (N
C<1 iM ^ «& €^

O? CO C^
€^ «^

ObPC<> ^o(^^ N?o i>90 X Tj< CO rri L't -"Tt r- C5 o o !>. o co
CO t^-co o^tO o^-"^ cr-iO X O Ci X CO c^ X • "^ i—

i c^ co .-^ Oi --^O X (M l> "^ X i-H 1—
I

T}H O O CO ^I>. t^ CO (N ^lO o '—
' C

s
o

I—

(

ci

o
n
<

o

o
H
s:
I—

I

GO

o
H
O
Em

<

^ 1—

(

O o

COI> O to rfi »o
Tt^ O • • C '

1-1 CO t^" <M - -

C5 LO to
1—1 1—1 €^

-1-1 ^
^% ^/^ ^^

6^ i-H €# €^ •",—( -1—

(

1—( s '1—1 '

CO O •* 05 CO t^ bOX i^OTfi n9X vpt^ t^^OC^JC^COXCOt^rfi—<o
Tt^ Ci X CO !N X «. X O^OO «^0 Cr^f^ r-^ r^ nr> rr: r-i ^i -r* . .^ r^ ,^ r^

J. ^ J.-* ^^ \^/ u^ >• ^ ,V ^w s,^ 1"^ ""^ ^-^ ;^jb*OOXXcOC^Tti -"^CJ-^O) ;r^ ^J v^ ' UU '~' ~ L*J -wi - (^ J ^ - 1>» 's_) ;_; yr.' ij(^' («^' iN ^T • '^ CJ '^T' Ci ,^^ '^ --^
C0OX<Nt>»C0t^CQC^"^i—ii—iXi—iiC-nr^OCOC^C^COot^C-)
- -^t^ -(M - -1-1^ - - ^s^e^f-i ^©^§© -Se^ir;OtOtOt-iiM 1—iCO^ 1—i-^'l-^^

D- to

O CO '

o ^

t^ X O 1> CO t^ Npt^ bS"^' b?'^ bS"*^ tOt^CCC:»OC0i:^l:^CC0i—

I

c<u> t>. lo CO co^too;^^ O^'^ o\co o o p cs O l>- X '
' ' '

lOCOC5"*05'-Ht^Oi—ICO'-t

lO C<1 •^ 1—
I

1-H

lOX c; o co^-.co,_s
t^OiM^cot^c^'-^c^'^t^r^t^

'^ '^ "^ v.? ^^ V»f ^Fy v/*-* •^'•"-..^ ^r^ ""^-^

^ C^ -H '"'I

lO rti CiC^ O CObPOStP'^tv?*^ t-?^ COXlNOO-^CSt^fMO^t^COiO'^"^tOX^^t>-«\(No\CQ«^CiOOC5'—il^OO -i—itCi—lO
Cu O
^ CO

o ^

COiO'^"^tOX^^t>-^^(N^CQ^CiOOC5'—il^OO -i—itCi—iO,_t^^~,O Tf t^ X CO 05 X C^ '—
I
C^ '-H (M O X ©&CO CO C^ -H CO CO X "^ X

O X (N 1—1 >—
I (N 1—1 I

€^

CO

3o

C<J X Ci "* !>• to t^i—I NpO KpX bS^"-" COCOCO-^iOCOCOt^—HiCtO<M
rt^ CO CO to t^9^<NO>t>.0\C5 0^X <N C5 O X CO C^ to • O CO ^i* to

05XI>-1>01>-00'—iC^i—

I

- -b- -co^ e^i-<^X CO C<1

e«

CO CO f^ CO

<5

c3

o
c3

bC
c

03

h:5.s;::-S:::^:::

C3 •— --^ .^H

o____

8§ -a^t^'isia'!^".

;

'=-'<iK<^

GO C

c3 3 c3 e-ce-- Si.jH «.- c.j:j «•- ^^ a< C £ h'O g n,fe

(-1

c
IS

c3

T3

.5 >
73 C

c o 2
.2 >• o

<<-! -4J »—
< O -*^

-^ *-• i;

"IIO c3 rt

0<HUEHOc,Oc,Oc,Oc,Uh-5OOfeOfei-qajQH:;HqH^

o
Xi

o



The foregoing table presents some very instructive material on the organization

and economy of various sizes of farms. In order that the different factors may be

more easily studied, the table is divided up in this and the following pages into

sections, each dealing with the effect of certain factors on the labor income returns.

Note—In all d'iscuissions of thiis question of size of farm—Group 1 applies to those

farms having less than 46 acres tillaJble land. Group 2 applies to all farms between
46-60 acres tillable land. Group 3 those between 61-75 acres tillable land. Group 4

between 76-90 acres tilable land. Group 5 between 91-100 acres tillaible land. Group
between 76-90 acres tillable land. Group 5 between 91-110 acres tillable land. Group
Group 8 betweei^ 161-185 acres tillable land and Group 9 to all those having over 185

iicres tillable land.

The general effect of size of farm on labor incomes is clearly presented in

Table 2.

TABLE 2.

—

Influence of Size of Farm on Labour Income

No. of

Farms
Average

Size

Crop
Acres

Average
Labor
Income

Average
Loss
Live
Stock
Inven-
tory

Best Farms Poorest Farms

Group No. Labor
Income

Loss
Live
Stock
Inven-

tory

No. Labor
Income

Loss
Live
Stock
Inven-
tory

1

2
S
4
5
6
7
8
9

12
35
27
43
43
21
15
18
20

48
54
78
99
107
141

163
191

266

34
42
57
69
78
96
105
124
138

$—5
311
205
241
27

—411
—143
—495

966

$ 65
150
190
294
210
415
584
524
571

3
8
7
10
10
5
4
5
5

$ 352
1,397
1,461
1,399
1,536
1,517
1,449
1,850
3,475

$ 56
84

228
259
108
257
514
468
116

3

f
10
10
5
4
5
5

$—382
—479
—735
—743

—1,196
—1,737
—1,240
—2,864
—1,012

S107
141
322
305
272
652
592
594
720

A general survey of the above table would seem to indicate that the farms in

Orou,p 1 are too smiall to offer an opportunity for making comfortable sdzjed returns

that even the best farmers in the group received only $352 for their year's work.

Considering Group 9—the large farms^—we find that it is the only group in which

the average farmer, in addition to making interest on his investment, made more

than a hired man's wage. Leaving the above mentioned two groups out of con-

sideration, we find that the average man in the other groups failed to make a farm

laborer's wage above interest on his investment, but we also find that there were a

few in each of these groups who did fairly well. It is interesting to note that there

was very little difference in the labor incomes earned by these best farmers in the

different groups (2-8 inclusive), but that the amount in each case was greater than

that earned by the average man on the large farms. It is also interesting to note

that the minus labor incomes increase with size of farms, the larger the farm the

greater the opportunity for loss during the stress of hard years. The regularity

of the increa.se in minus labor incomes would appear to show that the large losises

were due more to deflation in prices and values that to the relative unprofitablenesjs

of some of the larger sized groups of farms or to the incompetency on the part

of the individual farmers.
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Mention was made in the introduction of losses due to the deflation of prices

of live stock which affected not only the live stock sold, but also the stock carried

throughout the year. While these losses on live stock carried throughout the year

are losses to the business, nevertheless they do not represent cash outlay, as in

order to realize them the producer must sell and consequently go out of business.

The amount of the loss varied with the number and kind of live stock kept

and fell heavier on those keeping the largest herds of cattle. The losses ranged from

$65 per farm on the group of small farms to $584 on those farms comprising

Group 7.

As was mentioned above, these losses do not represent any cash outlay, but

they are allowed for in calculating the labor income, hence to arrive at the farmer's

actual net income for the year, it must be added on to the apparent labor income,

thus: the average farmer in 'Group 2 actually received $150 more than the $311

or $461 for his year's work and similarly for the other groups.

One of the main reasons that the larger farms offer the opportunities for

making more money in normal times, is the larger volume of business transacted

due to more land and more live stock, and the larger proportion of capital being

directed to actual production. Table 3 elucidates some of these features.

TABLE 3

Group

1

2
3
4
5
6
7
8
9

Average Capital Per cent.
Acres Average Buildings of

in Crop Capital and
Machinery

Total

34 $ 8,957 $ 3,491 39.4
42 10,950 3,808 34.9
57 15,536 5,569 36.3
69 19,323 6,672 34.9
78 19,204 6,714 35.6
96 27,344 9,180 34.6

105 27,503 8,250 30.6
124 37,159 12,542 34.3
138 42,334 11,659 28.8

Productive
Capital

Land, Live
stock. Feed

$ 5,433
7,142
9,894
12,574
12,363
17,879
19, 079
24,422
30,161

Per cent. Average Average Labor
of Gross Current Hired

Total Incomes Expense

60.6 $ 1,484 $ 765 S 256
65.1 2,010 879 359
63.7 2,620 1,290 686
65.1 3,182 1,562 748
64.4 3,084 1,665 781
65.4 3,922 2,420 1,258
69.4 4,288 2,505 1,425
65.7 5,135 3,044 1,740
71.2 7,891 4,093 2,418

1 Crop
Acres
Per
Horse

12.7
16.7
17.7
16.6
17.

19.

18.

20.
20.

In addition to showing the average total capitalization of different sized farms

in Kent County, the above table shows the division into productive and non-pro-

ductive capital. Buildings and machinery, though aids to production do not in

themselves produce anything, whereas land, live stock and feed actually do produce

or are produce themselves.

A study of the above table shows that while larger amounts of capital are tied

up non-productively on the larger farms, as necessitated by larger buildings and

more machinery, the proportion of the total, decreases from 39.4% on the small

farms to 28.8% on the large farms. The smaller the proportion of non-productive

capital, the lower the overhead charges on production.

With the decrease in proportion of non-productive capital there is a correspond-

ing increase in the proportion of productive capital, which means opportunities

for a greater volume of business at a lower overhead cost.

As was mentioned in the introduction to the bulletin, one of the chief causes

of large minus labor incomes during 1920 was that the fall in prices of farm

produce and stock was not accompanied by a fall in the cost of farmer's supplies

and hired labor. In many cases', the spread between the gross farm receipts and

the current exipenses was( not nearly large enoug'h to allow for depreciation on build-

ings and machinery and interest on investment. Consider for example, Group 8, we
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find that there is only a $2,091 spread between the gross returns and the running

expenses, which will not allow interest at 5% on a capitalization of $37,159 and an

annual depreciation charge of $626 from which to provide for new machinery and

new buildings as needed to replace the worn out.

It would be well to point out the fact that on the small farms it was found

necessary to keep a horse for every 12.7 acres of crops—while on the large farm,

one horse for every 20.3 acres of crops was found to be sufficient.

It might be imagined that while the larger sized farms offer opportunities

for economy in labor, equipment, and horse labor per acre, that the work would

be more efficiently done on the smaller farms, on account of the fact that the

operator can give more personal attention to the growing of his crops and to the

feeding and management of his live stock. The following table presents the con-

ditions in Kent County in 1920.

Table 4

Live
Group Crop

Index
Stock
Index

-

1 96 123
2 98 106
3 97 105
4 101 107
5 94 88
6 91 89
7 101

103
82
868

9 102 100

The foregoing table shows the tendency for the average man on the small

farms to get better returns per unit of live stock than those on the larger farms,

but on the other hand the men on the larger farms were able to obtain somewhat

better crop yields and the one just about balances the other, but the table does show

a very apparent reason why the net returns in Groups 5 and 6 should be low

—

poor crops and low quality live stock.

Financial Details of Different Sized Farms.

It might be of interest to point out the actual effect of the cost of the various

items that enter into the expense of operating Kent County farms of various sizes.

Table 5 presents in some detail the amount of current expense, depreciation, cost

of man and horse labor, that were incurred for each acre of cropped land by various

sized farms in this survey.

To the average amount of money paid out for hired labor was added $500

for the labor of the operator, that being approximately the amount paid out for

hired men for the season^s work on crop production.

It has been found by cost accounts kept on Oxford County farms that the

average cost of keeping a work horse amounts to $124.66 per year. This includes

charges for depreciation, feed, bedding and pasture, after allowing credit for value

of manure. As horses are used largely for crop production this amount was used

to prepare the figures of cost of horse labor.
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TABLE No. 5.

Average
Crop
Acres

Man Labor Horse Labor Depreciation

1

Other Expense

Total
Expenses

Per
Crop Acre

Gross

Group Per
Farm

Per
Crop
Acre

No. of
Horses

Cost
Per

Farm

Per
Crop
Acre

Per
Farm

Per
Crop
Acre

Per
Farm

Per
Crop
Acre

Receipts
Per

Crop Acre

1

2
3
4
5
6
7
8
9

34
42
57
69
78
96
105
124
138

756
859

1,186
1,248
1,281
1,758
1,925
2,240
2,918

22.20
21.50
20.80
18.10
16.40
18.30
18.30
18.10
21.10

2.94
3.17
3.48
4.37
4.47
5.14
5.88
6.53
7.03

S c.

366 50
305 17
433 82
544 76
557 23
640 75
733 00
814 03
876 36

$ c.

10 78
9 41
7 61
7 90
7 14
6 74
6 98
6 56
6 35

201
212
287
347
340
451
426
626
611

$ c.

5 90
5 00
5 00
5 00
4 40
4 70
4 10
5 00
4 40

$
509
520
604
814
884

1,162
1,080
1,304
1,675

$ c

12 00
12 40
10 60
11 80
11 30
12 10
10 30
10 50
12 10

$ c.

50 88
48 21
44 01
42 80
39 24
41 &i
39 68
40 16
43 95

$ c.

45 60
51 40
49 30
50 40
42 20
45 20
46 40
45 60
61 30

The foregoing table details at some length the approximate variation in some

of the costs of conducting Kent County farms of different sizes. The influence

which increased size has on reducing the costs of operation, is quite apparent in

all the different items of cost enumerated. There was no xeij great variation in

returns per acre except in groups 9 and 2. In the case of Group 9 which had the
greatest return per acre, due largely to the fact that most of the farms in this group
had large plantings of sugar beets, which in 1920 gave the largest returns per acre

of any of the field crops in the district. This fact also accounts for increase in

cost per acre of man labor in this group.

As regards Group 5 it so happened that only a small proportion of the men
comprising this group were growers of sugar beets—consequently tihe lowest returns

per acre of any of the gi'oups and the lowest expenses per acre.

It must be pointed out that the above table does not give the connection be-

tween the expense of operation and the net profits or labor incomes per farm. In
actual compilation of labor incomes on these farms, $500 of the labor per farm
was part of the labor income and the horse labor in the above table does not

represent actual cash paid out for this work. The purpose of the above table is

only to point out in actual figures the manner in which 'size of farm affects expense

of operation. As a matter of fact, the table is an exact account of expense of

operation if all labor was hired and horses were paid for on the basis of feed con-

sumed and shelter provided.

The Influence of Crops and Live Stock on Labor Income.

The ability to grow good crops has always been one of the main standards by

which a man has been judged a better farmer than his neighbors. The following

table was prepared to find out just how great is the effect of good crops on the

farmer's returns. The records of the farm were divided on the basis of ^*crop

index'' which is merely the percentage of the average }4elds of all farm crops for

the district for the year. Thus a farm with a crop index of 110 had 10 per cent,

better yields than the average, while the man whose crop index was 90- had 3'ields

that were 10 per cent, poorer than the average.
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TABLE 6

—

Influence of Crop Yields on Labour Income

*Crop
Index

No. of

Farms
Labor
Income

Adjusted
Tillable

Area
Labor
Hired

Live Stock
Index

Under 81 per cent
81-93
94-107
108-120
Over 120

38
58
62
52
24

—$670
—256

378
556
648

102
89
109
119
111

5 653
758

1,084
1,227
1,231

99
92
102
106
89

*Note explanation of terms used, in general introduction.

A study of the above table shows a steady increase in labor income with the

increase in crop index: that as the crop yields per acre increased, so did the net

returns of the farmer from minus $670 on the group on which, the crop yields

were poorest to $648 on the group with the highest crop yields, a spread of $1,318

due mainly to increased crop pelds per acre.

It is interesting to note in comparing those with a crop index between 81-93

with those which had a crop index below 81, that we find an increase in labor

income of $414 in spite of decreaised size and poorer quality of live stock. Again

comparing the group having the highest crop index with the group having an index

ranging between 108-120 that we again have an increase in labor income in spite

of greater size and higher quality of live stock in the latter group.

Thus it is apparent that many farmers could materially increase their incomes

by paying more attention to better farming methods that have a tendency to in-

crease crop yields—more careful seed selection, more efficient tillage methods, and

lastly but not least, more tile drainage in some parts of the district. The difference

in yields was very apparent in favor of the farms that were well supplied with

drains over those that were not.

Having seen the effect of growing better crops on the farmer^s yearns wages,

what about the effect of the quality of the live stock on the same returns? The
following table was worked out from the information in the records to find out

just how great an effect this factor has. The records were divided on the basis

of returns per unit of live stock.

TABLE 7.

—

Effect of Quality of Live Stock on Labor Income.

*Live Stock
Index

No. of

Farms
Labor
Income

Feed Per
Unit of

Live Stock

Average
Receipts
Per Unit

Feed
Bought

Crop
Index

Below 81 42
32
67
68
25

S
—304
—125

306
•45

505

$
51
52
47
48
58

$
19
34
40
45
58

$
92
125
145
140
137

96
81-93 97
94-107 104
108-120 93
Over 120 99

*Explaiiation of terms used, in general introduction.
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A study of the above table shows an almost steady increase in labor income
with the increase in quality of live stock, from minus $304 on those farms where

the lowest quality of live stock was kept to $505 on those farms where the highest

quality of live stock was kept ; a net increase of $809 due almost entirely to better

live stock kept on the latter group of farms. The increased quality of live stock

in the groups of farms having a live stock index ranging from 108-120 was unable

however to overcome lower crop yields on these farms, hence the lower average

labor income of this group.

It is interesting to note that the feed cost per unit of stock did not vary

greatly in the different groups and that it was just as great for the poor as for

the good stock, while the returns per unit of stock were three times as great from

the latter as from the former.

Live stock is the market through which a considerable proportion of the farm

crops must be sold if the farmer hopes to maintain the fertility of his farm and

stay in the business for any length of time. If then his stock be above average

in quality and able to make economical use of feed, the prices that are realized

for the feed will be higher than if marketed through lower quality live stock, show-

ing the futility of growing good crops to market through poor live stock.

While live stock does not hold the place in Kent County agriculture that it

does in other mixed farming districts of the pro^ance, the foregoing table is proof

that many Kent farmers can materially increase their incomes by paying more

attention to grading up their herds and using more discrimination in the choice

of the herd sires.

It has been shown that both the growing of better crops and the keeping and

breeding of better live stock, have an influence in increasing the farmer's returns.

The following table was prepared to compare and contrast those two factors, each

of which make for greater profits.

TABLE 8.—Comparative Effects of Good Crops and Good Live Stock
ON Farm Profits.

Poor Live Stock Average Live Stock Good Live Stock

Poor Crops. .

.

A.verage Crops

Good Crops . . .

No. farms, 33
Size, 95 acres

Labor Income, —$802

No. farms, 34
Size, 123 acres

Labor Income, -$16

No. farms, 21
Size, 111 acres

Labor Income, $326

No. farms, 17
Size, 111 acres

Labor Income, —$549

No. farms, 18
Size, 117 acres

Labor Income, $432

No. farms, 19
Size, 135 acres

Labor Income, $533

No. farms, 28
Size, 82 acres
Labor Income, —$124

No. farms, 44
Size, 97 acres

Labor Income, $565

No. farms, 20
Size, 94 acres
Labor Income,

An analysis of the above table bears out the conclusions drawn from the two

former tables, proving as it does that while the growing of better crops has a greater

influence on farm profits than the keeping of better live stock, but that the man
who is looking for maximum continuous profits cannot afford to neglect his live

etock.
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The Special Ceops—Sugar Beets, Tobacco and Beans.

Soil aiid climatic conditions in the district are particularly favorable to the

growing of such crops as sugar beets, tobacco and beans, crops that require large

amounts of labor per acre, and which in normal years give returns per acre that

are considerably' higher than the average of other farm crops. Some farmers have

been devoting large proportions of their crop area to thesie crops, others

small areas and others none at all. The following table was worked out to find

out approximately how much of the crop area of the average farm could be profit-

ably devoted to the growing of these special crops.

TABLE 9

Per cent.

Crop
Area in

Special

Crops

No. of

Farms
Labor

Incomes

Till-

able
Area

Crop Gross
Index Receipts

91 $2,005
95 2,825
102 3,461
102 4,407
99 5,283
114 5,066

Receipts
Crop
Sales

Current
Expenses

Labor
Hired

No. of Pro-
ductive
Animal
Units

None . . .

1-6

7-12
13-18....

19-24....

Over 24

.

Ave. 34.

.

58
41
45
38
25
27

—365
47

362
919

1,125

97
107
105
118
133
89

$ 706
1,342
2,075
2,892
4,070
4,515

^,195
1,691
1,871
2,261
2,527
2,476

$ 539
819
965

1,224
1,486
1,387

27.07
31.33
28.02
32.02
26.17
16.07

The above table demonstrates the fact that the Kent County farmer with his

high priced land dannot afford to neglect the growing of these special oash crops,

that while one or another of these crops following a period of high prices may
become a drug on the market for a year or two, considered over a period of years

they are profitable icrops to grow.

The acreage that a man should devote to these crops should be governed by

the amount that he can handle with the available supply of labor and still have

sufficient amount of land in other staple crops to offer continuous profitable em-

ployment to his regular help and also to provide feed for a reasonable sized herd

of live stock.

An analysis of the above table shows a steady increase in the labor income

with the increase in proportion of crop area in special crops, from minus $460

on those farms with no special crops, to $1,125 on those farms devoting over 24%
of crop area to these crops. On the surface it would appear that the most profitable

farm organization for the district would be one that includes about 30% of the

crop area in these special crops, but comparing the 19-24% group with the over

24% group we find that those in the latter group have had to reduce the quantity

of productive live stock on their farms on account of not having sufficient cropping

land to grow feed. This will in time react on the fertility of their land and many
of them will be compelled to adopt some more or less expensive method of build-

ing up the soil fertility of their farms.

Furthermore taking into account the heavy live stock losses of 1920-21, there

is very little difference in labor incomes in favor of the latter mentioned group.

It is felt that it would not be advisable from the results of one year's survey

to draw any conclusions or make any recommendations as to the business organiza-

tion of this type of farm, other than those that have been already drawn to the

attention of the reader in the foregoing pages. It is however the intention of this

department to continue the survey in this district for a period of three or four

years.
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Mixed Farming" and Apple Growing; in Ontario

Chapter I.

Financial Returns From Mixed Farms.

The following pages deal with the results of the second survey of the apple

growing districts of Durham and Northumberland Counties. The year covered

by this investigation is that beginning May 1st, 1920', and extending a full twelve

months.

Attention might be drawn to the fact that this second survey of the Durham
area includes sixty-one farms more than did the first survey, so that this publication

deals with the analysis of 261 farms as compared with the 200 farms on which

Bulletin No. 282 was based. It might also be pointed out that the farms that were

devoted to the production of apples as the main enterprise are separated for pur-

poses of study, from those farms on which apple growing formed only a compara-

tively £cmall part of a mixed farm businesisi. To compare some of the main features of

the business, these two types of farms are tabulated in the following table in which

are included also the same data for the previous year in each type.

TABLE 1

Mixed Farms

May 1919
to

May 1920

May 1920
to

May 1921

Orchard Farms

May 1919
to

May 1920

May 1920
to

May 1921

Number of farms
Total Acres
Average Size of farm (acres)

Average Acres of Crops per farm

Total Capital Invested
Average Capital per farm
Average Land Value per farm
Average Land Value per acre
Average Gross Receipts per farm
Average Current Expenses per farm
Average Labor Income

Farms with Minus Labor Incomes
Per cent, of farms with Minus Labor Income

165
20,554
124.6
85.

1,781,245
16, 865
12,043
96.60
3,334
1,253
896

29
17

215
27,008
125.6
81.3

,573,622
16,621
11,763
93.60
2,022
1,378
—703

162
75

35
3,836
109.6
79.4

$855,375
24,439
19,936
182.00
4,911
2,347

964

7
20

46
4,760
103.5
73.4

$997,019
*21,674
17,163
166.00
4,949
2,929
289

21
45

The change in capital values herein indicated are due to the smaller size of farm and the smal-
ler proportion of acreage in orchard in the eleven new farms added this year and not to change
in capitalization of the original 35 farms.

The table gives a general view of the decline in farm commodity prices in 1920

coupled with a slight rise in farm expenses that entirely upset the previous year's

farm business results. Attention may be drawn to the percentage of increase of farms

with minus labor incomes. That the situation was most serious in the case of the

mixed farms is quite apparent in the table as shown by the comparison of labor

incomes. There is very little difference in labor incomes in favor of either group

for the 1919 crop year. The 1920 crop year shows a spread of $992 in labor in-
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comes or there is a difference of $1,599 for the mixed group as compared with

$675 for the orchard farmers for the two years. This shows that the orchard
farmers did considerably better financially in the two surveyed years than the

mixed farmers, and that there is ample opportunity for the men who specialize in

the business. It proveis that apple orcharding can be encouraged and developed

in Ontario, especially in the area surveyed. The orchard farmers have more capital

invested per farm and per acre and their average receipts and expenses are greater

than the mixed farmers.

In compiling the data of this survey it is necessary to use the same groupings

as in Bulletin 282, to make comparative studies of the two year's business. Out
of the 261 farms studied, 46 were straight commercial orchard farms; these will

be dealt with separately. All the farms grow a certain amount of apples, but the

orchard farms are those who have 50% or over of their revenue from the sale

of apples. Hereafter the aforesaid divisions will be termed mixed and orchard

farms for purposes of study.

Financial Outcome of Mixed Faems.

In Table 2 will be found practically all the financial detail of the 215 mixed

farms which have been divided up into groups according to the size in tillable

acres in order to study better the effect of size, on the factors, that contribute to

variations in farm profits, such as distribution of Capital, efficiency in labor, quality

of live stock, yield of crops, etc. Hereafter the aforesaid groups will represent the

size of farm in tillable acres for their respective groups.

TABLE 2

Size Tillable Acres
Group 1

Under
76

Group 2

76-90

Group 3

91-110

Group 4

111-135

Group 5

136-160

Group 6
Over
160

Number of Farms . . .

.

Average Actual Acres.

Average Tillable Area.

Average Crop Acres . .

Average
Average
Average
Average
Average
Average
Average
Average
Average
Average

Total Capital
Capital in Real Estate
Capital in Buildings . .

Capital in Machinery

.

Capital in Live Stock.
Capital in Feed
Crop Acres per man . .

Crop Acres per horse .

.

Live Stock Index
Crop Index

Average Crops Sold
Average Feed Bought
Average Depreciation in Bldgs.and Machinery
Average Labor Hired
Average Farm Receipts

Average Current Expenses
Average Labor Income
Average Loss in Live Stock Inventory

Average Loss, Feed and Supplies Inventory. .

48
74.2
60.3
49.2

11,221
7,869
3,612
1,046
1,950
350

29.9
15.2

123.
101.

$ 717
153
235
449

1,630
1,111
—403

246
92

45
104.

86.
68.9

48
114.

99.

79.5

S14, 223 $16,044
9,651 11,079
4,788
1,246
2,803

518
41.9
17.

97.

96.

5 788
164
262
466

1,653
1,108
—675

490
212

4,964
1,433
2,966

563
43.1
18.3

105.
101.

I 947
218
283
529

1,964
1,301
—650

598
181

32
147.
123.3
92.8

$18,163
12,868
5,398
1,287
3,343

642
44.3
20.2
92.8
102.3

$1,238
87

287
660

2,172
1,417
—742

688
315

24
177.

147.

109.

$22,784
16,958
6,771
1,356
3,848

622
47.4
20.9

112.

96.

$1,264
229
357
846

2,711
1,808
—832

670
204

18
242.
204.
144.8

$27,600
20,356
7,530
1,754
4,751

733
53.5
23.2
92.
89.

$ 1,261
243
423

1,203
2,960
2,327

—1,470
730
240

The outstanding feature of the above table is the persistent mdnus labor in-

come in each group of farms. Coupled with this is the increasing deficit in labor

income as size of farm increases. This condition is noteworthy in view of the fact
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discovered in all previous surveys of this and other districts that profits increased

as size of farm increased. Here we see that under conditions ruling since the

middle of 1920 when losses rather than profits were the rule that these losses in-

creased as size of farm increased.

Before going into a detailed analysis of the above mentioned conditions it is

necessary to study the kind and character of the above losses. It must be pointed

out and emphasized strongly that the farm yearns cash receipts and expenditures

actually produced higher net farm incomes, and the farmer s cash returns for the

year were much better than the above table indicates. To further the better ex-

planation of the above let it be clearly understood that losses in the conduct of

farm business come from four sources.

1. Increased expenses.

2. Smaller prices received for farm produce.

3. Decrease in value of live stock.

4. Decrease in value of feed and supplies on hand.

In this survey, the effect of increased farm expenses is indicated in Table 1, in

the column devoted to Current Expenses. The separate effect of the factors men-
tioned in (2), (3), and (4), are not so plainly apparent however, Decause the

farm receipts item in Table 2 is the cash revenue combined with the changes in

value of Live stock Inventories. As the change in values of Live Stock Inventories

was in all cases downward, the Farm Eeceipts as indicated in Table 2, were on

all farms lower than the actual cash revenue received. To point out these factors

more distinctly. Table 3 was prepared from the essentials of Table 2.

Before dealing with Table 3 let it be clearly understood that the deflation

loss of feed, and supply, and live stock inventories does not actually represent

cash ; as in order to realize on them the producer must sell and consequently go

out of business. These are indirect losses that the farmer does not immediately

feel, but are, in a commercial sense a loss to the business. This deflation of values,

associated with depreciation on machinery and buildings, interest on invest-

ment, and a charge for unpaid family labor, which expenses the average farmer

does not have to meet annually, are all figured to make up the Labor Income.

This explains to a limited degree how the farmer can have a minus labor income

for a number of years and still remain in the business, but of course, such con-

ditions cannot go on indefinitely, as these expenses must be met eventually.

TABLE 3

—

Apparent and Actual F \RM Receipts for the Year 1920-1921

Group
Apparent
Farm

Receipts

Loss on
Live Stock
Inventory

Actual
Farm

Receipts

Actual
Farm

Receipts
1919-20

Decrease
in Farm
Receipts
1920-21

Decrease
in Value
Feed and
Supplies
1920-21

Total
Revenue
Decrease
1920-21

1

2
3
4
5
6

(1)

$1,630
1,653
1,964
2,172
2,711
2,960

(2)

$246
490
598
688
670
730

(3)

$1,876
2,143
2,562
2,860
3,381
3,690

(4)

$2,135
3,020
3,254
3,748
3,939
5,029

(5)

$259
877
692
888
558

1,339

(6)

$ 92
212
181
315
204
240

(7)

$ 597
1,579
1,471
1,891
1,432
2,309

k

Note:—Figures appearing in column 7 are the totals of figures in columns 2, 5, and 6, which
disclose the amounts of the different kinds of losses.
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The above table shows more clearly the points previously stated. In the

second column the loss on live stock inventories due to deflation in values, taken,

from Table 2 and added to the apparent farm receipts, gives the actual farm
receipts for the surveyed year, as shown in the third column. This when compared
with the previous yearns farm receipts, shows a gradual decrease down the column
ranging from $259 to $1,339 for the various groups, due principally to lower prices

received for the different commodities. The volume of commodities sold was found

to be about the same for the two years , with the exception of the orchard farmers^

whose volume of business was slightly greater. The three major losses that do not

show in Table 2 are clearly shown in columns 2, 5, and 6, namely: Lo'ss on Live

Stock Inventory, Decrease in Farm Receipts, and Decrease in Feed and Supplies.

These, when added, give the total revenue decrease for the year, as shown in the

last column. This decreased revenue, as shown, when coupled with the increased

current expenses, accounts for the difference between the plus incomes of 1919

and the minus incomes of 1920. To show this more clearly Table 4 was compiled.

TABLE 4.— Current Expenses and Total Loss

Current Expenses
Current
Expense
Increase
1920-21

Total
Revenue
Decrease
1920-21

Decrease
in Net
Farm

Revenue
1920-21

Decrease
Group

Year
1920
1921

Year
1919
1920

in Labor
Income
1920-21

1

2

3
4
5

6

SI, 111
1,108
1,301
1,417
1,808
2,327

S 826
1,160
1,260
1,301
1.588
2,076

S285
dec. 52

41
116
220
251

$ 597
1,579
1,471
1,891
1,432
2,309

S 882
1,527
1,512
2,007
1,652
2,560

S 914
1,484
1,565
1,972
1,742
2,785

The table shows a gradual increa^se in current expenses over the previous year,.

as the size of farm increases, except in the first two groups. This increase is due

to a slight increase of all items of expense for the year. As those in Group 1, on

the smaller farms^ have only a limited amount of actual cash in any* one year, it

is a more serious problem for them to have revenue decrease, than the other groups,

on larger farms with a larger turnover. With this problem confronting them,

they made a special effort to overcome the situation, which cost them money, as

shown by the highest increased expense of any of the groups. Still, they made a

more creditable showing on the year's business than some of the other groups which

tried another method to meet the situation by curtailing expenses. Group 2 tried

the latter procedure, and note the total revenue decrease for the group of $1,579,

placing them in the same class as the following three groups on the larger farms.

The total revenue decrease, plus the increase of current expenses, gives the de-

crease in net farm revenue as shown in the fifth column. This, in all groups, about

equals the difference of the I^abor Incomes for the two years which is represented

in the last column. It has been pointed out that the loss of Labor Incomes in-

creased as size of farm increased—this is shown in the last column. Thus the

larger farms make larger Labor Incomes when profits are ruling and stand an

equal chance to lose when losses in the business predominate.
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To show more clearly the four factors that wiped out the previous plus labor

incomes and caused the minus labor income of the surveyed year, Tables 5 and 6

were prepared from the essential data of Tables 3 and 4.

TABLE 5

Group
Decrease
in Actual
Farm Sales

Increase
in Farm
Expenses

Total
Change

Labor Income
1919-1920

1 $ 259
877
692
888
558

1,339

$ 285
dec. 52

41
116
220
251

S 544
825
733

1,004
778

1,590

$ 511
2 809
3
4

915
1,230

5 910
6 1,315

Table 5 shows how the Labor Incomes of the 1919 crop year were not realized

in 1920. it deals with the two factors which practically wiped out the Labor

Incomes of the previous year, namely, the decrease in actual farm sales and the

increase of farm expenses, as shown in the first two columns. It may again be

pointed out that the small percentage decrease in farm sales in Group 1 caused

the greater Current Expenses; also the reverse conditions are shown in the second

group. Attention may again be drawn to the last two columns to show how these

two factors in nearly ever}^ group wiped out the Labor Incomes of the previous

year.

TABLE 6

Loss on Loss on Labor
Group Live Stock Feed and Total Income

Inventory Supply
Inventory

Change 1920-1921

1 $246 $ 92 $ 338 —$403
2 490 212 702 —675
3 598 181 779 —650
4 688 315 1,003 —742
5 670 204 874 —832
6 730 240 970 —1,470

Table 6 produces the two remaining factors in losses which the farmer does not

immediately feel, namely: loss on live stock and feed and supply inventories, as

shown in the first two columns. There is a gradual increase in loss of each as

the size of farm increases. This is only to be expected, as the larger capital invest-

ment in live stock and feed and supplies on hand on the larger farms, naturally

creates greater total losses as size of farm increases when prices are falling,

A comparison of the last two columns sliows how these two factors caused the

minus labor incomes of the surveyed year. By combining the total change columns

of Tables 5 and 6 are found the total losses for the surveyed year and these about

equal the difference of the labor incomes, for the two years, as has been shown in

the last two columns of Table 4.
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This proves that these are the four outstanding factors influencing the dis-

ruption of the organized business for the year. It has been quite fuUy discussed

and shown, the effect they bear on the situation.

There are certain other factors which have a general effect upon the business.

These have been published in previous bulletins, but it may be of value to again

show them in order to confirm the past findings. With this object in view Table 7

was compiled.

TABLE 7.

—

Effect of Crop Yields ox Labor Income

Adjusted *Live
*Crop Index No. of Labor Labor Crop Ac. Tillable Stock

Farms Income Hired per Man Area Index

Under 81.. .. 35 —S951 $589 42.8 110 82
81-93 68 —659 546 44.1 110 100
94-107 47 —874 591 40.7 101 92
108-120 37 —665 688 39.3 101 128
Over 120... 28 —258 710 37.2 98 140

*Note explanation of terms of intraduction.

As has been shown from previous surveys the crop index bears a direct rela-

tion to labor incomes and is mentioned here again to confirm the statements pre-

viously made. As the crop index increases so also does the labor income in approx-

imately the same ratio, with the exception of group 81-93, which is due to the

large number of farms in this group averaging a larger live stock index. In the

next group, 94-107, the lower live stock index has its effect upon the labor income.

This difference of live stock index reverses tlie labor incomes of these two groups.

As is to be expected the labor hired increajses, and the crop acres per man decrease

with increased crop yields. The adjusted tillable area shows there is very little

difference as to size of farms in the various groups, hence all groups contain both

large and small farms in about equal proportions.

Attention may be drawn to the live stock index column in that just as the

crop index increases, so also does the live stock index, with the one exception with re-

verts its influence upon the Labor Income. Thus it seems to follow that tho.se

growing better crops tend to also have better quality of stock, and hence market

their crops to a better advantage through their higher quality live stock.

TABLE 8

*Crop *Live Stock Crop Acres Capital Crop Acres

Group Index Index per Man in Mach'ry per Horse

1 101 123 29.9 $1,046 15.2

2 96 97 41.9 1,246 17.0

3 101 105 43.1 1,433 18.3

4 102.3 92.8 44.3 1,287 20.2

5 96 112 47.4 1,356 20.9

6 89 92 53.5 1,754 23.2

Note explanation of terms in introduction.
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This department has found that yield of crops and quality of live stock are

two determining factors on Labor Incomes. To more fully study these factors.

Table 8 was prepared to compare with Table 5 in Bulletin No. 282. One note-

worthy feature is the high Live Stock Index in Group 1. This has already been

commented on and wiU need no further explanation. The crop acres per man and

per horse keep pace with the griadual increase of size of farm. This is to be ex-

pected as the more intensive methods of farming on the smaller acreages limits to

a degree the acres they are aible to cultivate. Then again the larger implements

on the larger farms allow the farmers to get over greater lareas in less time and

less time is lost in changing to other work. There is not the same percentage of

waste of time in personal matters. These and other conditions that might be

mentioned aid the farmers to more economically till the larger acreages. Thus the

cost of production of the various commodities are in nearly all cases lower on the

larger farms. Their business is such that it enables them to reduce all items of

cost through greater efficiency.

The Effect of Capital Distribution on Labor Incomes.

The following tables were taken from tabulations compiled by Messrs. F. S.

Thomas and A. Archibald for their thesis work. From the 215 mixed farms, they

endeavored to find what effect the distribution of capital had on Labor Incomes.

The records were divided up into four groups according to capital invested, and

tabulated according to (a) the percentage of capital in real estate, (h) per-

centage of capital in live stock. In the percentage of capital in real estate, no

outstanding factors were found outside of what has already been explained in

the previous pages. In the percentage of capital in live stock, it was found that

the dairy farms were a factor in throwing the tabulations out of balance. So in

order to study each type of farming separately 38 dairy records were removed

from the 215 farms. These men were strictly dairy farmers and will be tabulated

to compare with the remaining 177 mixed farmers.

As stated, they were grouped according to capital invested, into four groups.

It will not be necessary to publish each group, as they all show the same results,

so the largest group was taken from each type of farming, that with capitalization

over $20,000. Each group was again sub-divided into four groups according to

percentage of capital in live stock.

The dairymen in this district had a better year financially than the mixed

farmers. This has been true of all previous investigations, showing that dairy

farming from a financial standpoint is more profitable in normal or abnormal

years than mixed farming. The following tables will show this point more clearly.

TABLE 9.—Mixed Farms Capitalized Over $20,000

Per cent.

Capital
Live Stock

Average
Per cent.

Capital
in Live
Stock

Labor
Income

Per cent.

Capital
in Real
Estate

Per cent.

Capital
in

Machinery

Number
of

Farms

Average
size of

Farms

Over 22%...
Under 14%.

.

29.2
10.9

—$2,082
—1,243

60.3
80.8

7.0
6.4

8
16

166
218
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TABLE 10.—Dairy Farms Capitalized Over $20,000

Over 22% . .

Under 14%.
27.5
9.8

S754
—371

59.2
82.9

8.9
5.8

139
133

Table 10 shows that the size of farm for the dairymen remains about the same
in all groups, whereas in Table 9 the mixed farmers with the small percentage

of capital in live stock have much larger acreages than those in the first group.

For this particular year the large acreages with the small amount of stock show

better Labor Incomes. It has been pointed out that crops rather than live stock

gave better Labor Incomes for the year, with the exception of the dairy farmers.

Both groups of Table 9 show large minus Labor Incomes. Those farms with

the largest percentage of capital in live stock had to stand the heaviest loss. This

was fooind to be true in the pirevious pages under the ruling conditions, but the

reverse conditions are shown in the dairy table. Those farnijers heavily engaged

in dairying had a Labor Income of $754, while those in the smaller group had a

minus of $371, or there is a difference of $2,836 and $872 respectively between

the groups of the two taM^es in favor of the daiir^'m^en. This may be partly ex-

plained in that the dairy products did not fall in price as rapidly as some of the

other farm commodities. The prices remained steady and near the cost of produc-

tion within the year. The tendency was for the mixed farmers to hold on to their

stock on a falling market, hoping to obtain better prices in the near future, but

the market remained on the decline and they eventually had to sell at greater

losses than would otherwise have occurred had they fitted their stock and sold

earlier. These factors, of course, proved moxe fatal, and caused greater losses to

the mixed farmers.

All the tabulations on distribution of capital show that the percentage of cap-

ital in machinery, did not vary sufficiently in the various groups to have an effect

on the Labor Incomes. As the percentage of capital in live stock increases, natur-

ally the percentage of capital in real estate decreases, and the effect of large live

stock holdings was increased losses, both on sales during the year and on values

in live stock inventories. In other words, the farmer of this area who cut his live

stock holdings down to the minimum before the drop in prices gained materially

thereby.
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CHAPTER II

Forty-six Okchard Farms.

This investigation has been conducted for the purpose of studying the apple-

growing busineqs of Ontario as found in Xorthimiberland aii'd Durham Counties.

This chapter will deal with the 46 farms which specialized in apple ordhards to the

extent of fifty per cent, or more of their total farm revenue.

TABLE 11

Size Tillable Acres Under 90 91-135 Over 135

Number of farms
Average Actual Acres
Average Tillable Area
Average Crop Acres

Average Total Capital
Average Capital in Real Estate
Average Capital in Buildings
Average Capital in Machinery
Average Capital in Live Stock
Average Capital in Feed and Supplies
Average Crop Acres per man
Average Crop Acres per horse
Average Live Stock Index
Average Crop Index

Average Crops Sold
Average Feed Bought
Average Depreciation in Buildings and Machinery
Average Labor Hired '

Average Gross Receipts
Average Current Expenses
Average Labor Income
Average Loss in Live Stock Inventory
Average Loss—Feed and Supplies Inventory

25
69.1
57.2
51.7

$18,020
14,880
5,012
1,390
1,403

323
30.6
18.2
71.

93

$3,674
159
304
689

4,060
2,242

479
204
70

15
125.
104.

87.2

19,308
14,367
5,487
1,566
2,584

624
43.7
18.6

104.

98

$4,153
283
316

1,039
4,914
3,154

97
537
222

6
193.
159.
129.

,817
33,667
10,883
2,901
5,067
1,183
47.
18.5
—1.5

126

$8,570
59

603
1,447
8,739
5,226
—26
942
349

As all comparisons are based on the Labor Income, the same results are shown

here as were found in Table 2, that the larger farms had to bear the greater losses.

The orchard farmers did not lose as heavily as the mixed farmers. The causes

and facto'rs effecting the differences of the Labor Incomes for the two years with

the mixed farms have already been shown. The same factors were found to be

true of the orchard farms and in order to avoid a repetition of similar tables, let

it be sufficient to state that higher current expenses, along with decreased farm

sales, associated with the apparent loss of live stock and feed and supply inven-

tories account for the lower labor incomes. As the larger farms have more live

stock and feed on hand their inventory loss due to deflation of prices was greater.

Owing to the small number of orchard farms available for tabulation it was

found necessary to make only three groups; each group representing two groups

of Table 2, based on the tillable acres.

The orchard farms have more capital invested in real estate, buildings and

machinery than the mixed farmers. This would be expected, as land planted to

fruit would be worth more than the bare soil, and would require additional
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machinery to care for the same. This creates a higher farm expense in items of

interests, depreciation, etc. Associated with this is the higher current expense due

to spraying material, containers, fertilizers, picking labor, etc., which account for

the greater expenses on the orchard farms.

Attention may be drawn to the high capital invested in live stock in the last

group. This is hardly an average condition as there are such a small number of

farms to deal with, and it so happens, that each has high priced pure-bred animals,

which would not occur had there been a larger number of farms. This high-priced

stock is reflected in the live stock index, showing minus 1.5 for the group. Of
course, it is due to the heavier deflation of prices for this quality of stock and
lack of markets for the same. This one instance would, in reality, account fox

much of the drop in Labor Income, which after all does not represent actual cash

to the producer. To compare the relation of actual size of farm to labor income

the following table was prepared.

TABLE 12.

—

Relation of Actual Size to Labor Income

Actual Size Under 75
Acres

Number of farms
}

13
Average Actual Size ! 44 .

7

Average Acres Bearing Orchard
j

19.7
Average Acres Non-Bearing Orchard

i
2.6

Average Capital Per Farm
i

$15,723
Average Capital Per Acre

j

352
Average Land Value Per Farm

j

12,962
Average Land Value Per Acre

[

290
Average Labor Income i 1 , 281

75-120
Acres

Over 120
Acres

21
97.6
23.1
3.6

$17,615
180

14,024
144

—261

12
177.3
34.5
11.3

535,223
199

27,208
153
175

The tabulations of orchard farms are based upon the actual size instead of

adjusted tillable area because there was such a small percentage of woods and

waste land on the farms that it has practically no effect on size. The table shows

to what extent 'apple-orcharding is being carried on in the district. The small

farms in Group 1 average fifty per cent, of their actual size planted in orchards,

while the other two groups have 27.4 and 25.8 per cent, respectively planted in

orchards. The Labor Incomes show to better advantage on the S'maller farms,

where they have fifty per cent, of their acreage in orchards. This indicates that

the larger farms could well afford to have a larger percentage of their area planted

to orchards. The growers have realized this and are endeavoring to solve the problem

as shown by the larger acreages of non-bearing orchards on the larger farms. Just

what proportion of the farm should be planted to orchards i& hard to determine

;

owing to the small number of orchard farms available for study. As is to be ex-

pected, the smaller farms or those most heavily planted to fruit are worth more

per acre, and consequently have a higher percentage capital investment. To con-

trast the orchard farmers with the mixed, Table 13 was prepared.
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TABLE 13

Tillable Size Under 75
Acres

75-120
Acres

Over 120
Acres

Number of farms
Average Size (Actual)

Average Acres Bearing Orchard
Average Acres Non-Bearing Orchard

Average Capital Per Farm
Average Capital per Acre
Average Land Value per Farm
Average Land Value per Acre
Average Labor Income

23
58

5.3
.7

$9,268
160

6,541
113
86

102
98
5.2
1.5

$13,954
142

9,675
99

—661

90
174
8.2
3.7

$21,524
124

15,463
89

—951

This table of the mixed farms has the same divisional groupings as Table 12

for the purpose of comparisons. The outstanding feature is the higher capital-

ization per farm and per acre of orchard farms. This is only natural when the

<?ost of growing an orchard to bearing age is considered, and its productiveness

thereafter. As the land values are priced according to their productivity, the or-

chard farms give larger net returns for the same size farms as shown by their

labor incomes^ By comparing the labor incoones of the two types of farming,

there is a very wide margin in favor of the orchard farmers. This shows that the

orchard farmers were more able to withstand the conditions that existed during

the year 1920 than were the mixed farmers. The highest Labor Incomes of the

two tables (12 and 13), are found in Group 1, of Table 12, or the small orchard

farms. The sm^all farms in every case for the sun^eyed year made a more favoralble

showing. There is an element in Group 1, of Table 12, which does not show in

the table ; that is yield per acre, and in order to more clearly show its effect, Table

14- was prepared.

TABLE 14.

—

Relation of Size of Farm to Crop Yield for 1920

Per cent, of

Average Acres of Total Barrels Actual Size

Actual Size No. of Actual Bearing Barrels Per Acre in Orchard
Farms Size Orchard Apples

Produced
Bearing

Under 75 acres

.

13 44.7 19.7 16,203 63 44
75-120 acres . .

.

21 97.6 23.1 14,115 29 24
Over 120 acres. 12 177.3 34.5 16,745 40 19

This table presents what has been stated, that the smaller farms had the largest

yields per acre. They obtained an average of 63 barrels per acre as compared with

29 and 40 barrels respectively, for the other groups. Of course, no definite con-

clusions can be obtained with only one or two year's investigations. Owing to

the large percentage of bearing orchards on the smaller farms as shown in the

last column, it limits the operators to a certain degree in devoting as much effort
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to side lines. Their attention must be given to better care and cultural methods

to their specialized crops, and consequently they appear to be well repaid for their

extra efforts, in higher }T.elds per acre. Higher pelds per acre h.a,ve a direct re-

lation on cost of production. This will be shown in the portion dealing with

Cost of Production of apples.

Cost of Production of Apples.

There are two specific costs of an article before reaching the consuming public

namely : the cost of production, and the cost of miarketing. This department

has, with the aid of the farmers of Northumberland and Durham Counties deter-

mined the average cost of producing a barrel of apples for the market in that

section for the years 1919 and 1920.

For this purpose the records of farms which were predominately apple farms

were used, where apple growing was their chief business. The costs of production

were made up on each farm, of the following items: running expenses (includ-

ing labor, repairs feed and seeds bought, taxes, spray material, fertilizer, etc.),

depreciation on buildings and machinery, interest on investment at seven per cent,

and $700 for the farmer's own labor. From this total was deducted the revenue

received from all other sources of sales of cash crops, etc. In the final analysis, the

deflation of prices of feed and supplies and li^^ stock inventories were also de-

ducted. The remainder was the net cost of production.

The following explains the method as applied on the individual farm

:

Current Expenses $4,567 Acres Orchard Bearing 32
Depreciation, Buildings and Mach- Average Actual Non-bearing 4

inery 499 No. barrels, apples 2,220
7% Interest on Capital 2,963 Number barrels per Acre 69
Operator's Wages 700 Cost per barrel S3 . 59

Cost per Acre $248
Total Expenses S8,729

Gross Receipts §10,110 Net Cost of Apples,. . . .$8,729—$760=S7, 969
Apple Receipts 9,350

2,220 barrels apples cost $7,969.00
Revenue from other sources $ 760 1

" " " $ 3 . 59

By this method it was found that on the farms studied for the district there

was an average of 41 barrels of apples per acre. These sold for an average price

of $4.02 per barrel, a net loss of 83 cents. After deducting the deflation in Live

Stock Inventory prices there was really an actual loss of 27 cents per barrel, which

will be shown later.

Due to larger yields than the previous year and lack of proper marketing

facilities, apples of equal quality were sold at different prices per barrel. This did

not have the same effect upon the Labor Incomes as the wide variation in the

costs of production.

It was only natural that this variation would occur, as yield per acre has a

direct relation to reducing the costs per barrel. In view of this fact. Table 15

was prepared to show the effect of yield of apples per acre on cost of production.
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TABLE 15.

—

Relation of Yield Per Acre to Cost Per Barrel

Barrels

Per Acre
No. of

Farms
Cost

Per Barrel
Labor
Income

Bearing
Acres in

Orchard
Size of

Farm

Under 30
30-50

12
15
18

10.24
4.77
4.53

—$1,190
602

1,097

32.7
25.5
19.3

97.6
112.2

Over 50 100.4

Total Acres bearing, 1,156, Average Number barrels per acre, 41. Total barrels produced,

47,063.

The table shows 1,156 acres of bearing orchard, which produced a total of

47,0'63 barrels of apples, or an average of 41 barrels per acre. There is very little

difference in size of farms in any of the groups. There is a spread of a minus

$1,190 to a plus $1,097 in Labor Incomes, from the small yield to the large yield

groups, or a difference of $2,287. This is due to the one big factor of larger yields

per acre which shows the relation increased yields have on cost of production.

Attention may be drawn to the fact that the last two groups each produced their

apples a/t a higher cost than the average of the district sold for, and still they have

a plus Labor Income. This will be dealt with in the following tables.

TABLE 16

Acres Average Average Barrels Per cent. Cumulative
Cost Per No. of Average Bearing Cost Per Barrels Per of Total Per cent, of

Barrel Farms Size Orchard Barrel Apples Acre Barrels

Under $3.00.. 7 55 16.3 $2.40 864 53 13.1 13.1
$3.00-4.00... 9 92 25.8 3.60 1,624 63 24.7 37.8
4.00-5.00.... 9 118 35.6 4.29 1,516 43 23.1 60.9
5.00-6.00.... 5 108 13.6 5.54 862 63 13.1 74.

6.00-7.00.... 4 89 13.5 6.61 552 41 8.4 82.4
7.00-8.00.... 4 121 32. 7.55 747 23 11.4 93.8
Over $8.00. .

.

7 138 30. 14.84 406 14 6.2 100.

TABLE 17

Cost Per
Barrel

No. of

Farms
Total
Barrels

Total
Cost

Total
Selling

Price

Total
Profit

Total
Loss

Under 3.00.. 7
9
9
5
4
4
8

864
1,624
1,516
862
552
747
406

$2,096
5,417
6,590
4,734
3,659
5,604
5,567

$2,819
5,449
6,832
3,977
2,231
3,603
1,956

$723
32
242

3.00-4.00....
4.00-5.00....
5.00-6.00... . $ 757
6.00-7.00.... 1,428
7.00-8.00.... 2,001
Over 8.00. .

.

3,611

Total, 47,063 barrels.

Net Loss on 47,063 barrels.

Net Loss per barrel,

$38,857 Average Price Received,
$ .83 Average Costperbarrel,

,

$4.02
$4.85
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Table 17 produces the dividing point between the loss and gain groups. The
first three groups show a profit over the year's business, while the last four pro-

duced at a loss. Still, about 73 per cent, of the total apple crop Tvas produced

at a profit from 25 of the 46 farms. The remaining 27 per cent, on the 21 farms

produced their crops at a loss. Although there was only about 45 per cent, of

the crop produced below the average selling price of $4.02, a certain per cent, of

the growers must have received a higher average selling price. This is what

actually happened as a number of the growlers marketed their own crop at different

times of the season, instead of marketing the entire crop through the local dealers

in the rush season, and in this way the former parties fared better on an uncertain

market.

The growers shown in the loss column did not receive the $7010 for labor, or

the seven per cent, interest allowed for the operator, but a proportional ratio to

the extent of their losses.

By way of comparison for the two years' business on cost of production the

following table was prepared.

TABLE 18

Crop
Year

No. of

Farms

Total
No- of

Acres
Orchard

Total
Barrels

Produc ed

Average
Number
Barrels
Per Acre

Average
Cost

Per Bbl.

Average
Selling

Price Per
Bbl.

Loss
Per
Bbl.

Net
Loss

1919
1920

35
46

657
1,156

22,240
47,063

34
41

S4.17
4.85

$3.63
4.02

$0.54
0.83

$11,921
38,857

The 11 new orchard farms materially increased the acreage of the previous

year. This, with a higher yield per acre, produced the larger number of barrels.

Although they received a higher price per barrel, the increased costs per barrel

more than offset the additional selling price of 39 cents per barrel. In spite of

this fact, the farmers stood to gain on the season's business, when the deflation

of prices is considered. Table 11 shows an average loss of live stock in the three

groups of $204, $537, $942, respectively. This loss, when added to the losses

of feed and supplies in the same groups, figures a net loss of $25,981. By de-

ducting the deflation loss of $25,981 from the apparent loss of $38,857, it gives the

actual loss of $12,876 for 47,063 barrels of apples produced, or an actual

loss of 27 cents per barrel, instead of the apparent loss of 83 cents per barrel.

Thus the growers were actually 27 cents per barrel farther ahead for the crop

year of 1920, as their average loss was 54 cents per barrel in 1919.

It should be noted that an interest charofe of 7% on a total investment of

$997,019, which amounts to $69,791, was also included in the costs, and accounts

for $1.48 of the cost per barrel. This amount along with the cost of 56 cents per

barrel which was caused by the deflation losses accounts for $2.04 of the $4.81

gross cost of production per barrel. Thus we find that stripping the costs to

actual operating expenses plus $700 for the farmer's own labor that the average

net cost of production was reduced to $2.81 per barrel, which left $1.21 out ol

selling price of the average barrel to provide for interest on his investment and to
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cover the losses due to deflation of prices of feed and supplies and live stock. On
the total crop of the 46 growers this $1.21 per barrel amounted to $56,946, which

is approximately 5% percent, on the total investment of $997,019. Thus the

$38,857 is not an actual cash loss, but represents the amount by which the business

failed to provide for the losses due to deflation of price during the year and

seven percent, interest on the investment.
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SUMMAEY OF CONTENTS.

The Cabbage Maggot is the small white maggot which works in the roots

of cabbage, cauliflower, radishes and some other closely allied plants, and which,

when abundant, kills or dwarfs badly the first two kinds of plants mentioned, and

Tenders the radishes unfit for table use. It is the greatest insect enemy of these

plants, and a cause of much loss to growers.

The adults are two-winged, brownish to blackish flies, a little smaller than

houseflies. Flies of the first brood have begun to emerge in considerable numbers

and lay eggs by the time European plums are almost in full bloom, or native

plums are beginning to bloom. Sometimes the eggs have even begun to Iiatcli

by that date. The great majority of the flies of this brood have emerged by the

end of May or the first week in June, and it is the maggots from eggs laid by

these that do most of the damage. Second brood adults begin to emerge as

a rule the last week in June, and third brood adults in August. Some years

there is, possibly, a small fourth brood of flies late in the season.

Females may begin to lay eggs in four days after they emerge, and probably

sometimes in favorable weather in two or three days.

Eggs are small, white and elongated, and are usually laid a little below the

surface of the soil close to the main root or stem of the plant. The minimum
incubation period is about two days and the average five. Drv'uess of soil and
direct sunlight will cause many eggs not to hatch.

The maggot stage lasts from two to three weeks, the average being about

three weeks. The maggots do all the damage.

Maggots when full grown change to the puparial or resting stage in the soil

near the roots. In spring and summer this stage lasts about three weeks.

The winter is passed in the puparial stage in the soil.

The whole life cycle from egg to egg in late spring and summer may be

as short as thirty-four days and averages about fifty-three days.

There are many natural factors, such as very wet, or very hot weather, dryness

of soil, parasites and predaceous enemies which do considerable to hold the insect

under control. It is probably the presence of these factors, after about the

second week in June, that prevents much injury from the insect to late crops,

and their comparative absence in the early part of the season that allow^s the

early crop to suffer so severely.

The best method of control is to treat the soil immediately around the roots

of the plants with corrosive sublimate dissolved in water at the strength of 1

ounce to 10 gallons of water for cabbage and caulifh^ver plots, and 1 ounce to



S or 10 gallons for radislies and seed beds of late cabbage and caulitiower, or

occasionally also of early cabbage and caiilillower. Sometimes a single treatment

will suffice, but it is nearly always wise to give two. Some growers prefer three

for cabbage and cauliflower plots.

When three are given, make the hrst on the third or fourth day after the

cabbage or cauliflower have been set out, the second a week after the flrst, and the

tlu'rd a week after the second.

Where only one application is to be given, apply it, in the case of cabbage

and cauliflower 2)lots, on the third or fourth day after these have been set out, or,

in the case of radishes or seed beds, on the third or fourth day after the plants

have come through the soil, provided always that the flies are out and egg-

laying has commenced, which will be the case if European plums are almost in

full bloom, or native plums have begun to bloom. If, however, the cabbage or

cauliflower have been set out, or the radishes or seed bed plants have come through

the soil before this date, do not apply the corrosive sublimate until plum bloom

is in the above stage or until eggs can be found by searching around the plants.

Then apply at once.

AVhere two applications—the number recommended—are to be made, make

the first at the time just indicated in the above paragraph, and the second, in the

case of transplanted cabbage and cauliflower, a week later and, in the case of

radishes or seed beds of cabbage or cauliflower, flve or at the most six days later.

It w^ill sometimes ])ay to treat late cabbage or cauliflower plots once, on the

third or fourth day after setting out, especially if the setting out is done as early

as the middle of June.

The powdered form of corrosive sublimate is the most convenient to use.

To make up, say 10 gallons of solution at the strength of one ounce to 10 gallons

of water, place the ounce of corrosive sublimate in a Avooden pail, pour a very

little water on it, just enough to make a paste, crush and mix with a stick, then

add about one gallon of water and stir until all is dissolved, then pour into a barrel

or large wooden vessel, and add the water necessary to make up to the 10 gallons.

Larger quantities are prepared in the same way.

To apply the liquid to cabbage and cauliflower, a very convenient home-

made implement is a qu.art tomato can with the top cut half way open, then

bent bac'k and tacked firmly to a slat or stick about two feet long. Tliis

works much better i,f the front is pressed together a little to make it act

more like a spout. Haul the poisoned liquid to the field in barrels and apply

by carrying it in a wooden pail with one hand, and dipping out and pouring

around the plants by means of the dipper with the other hand. Pour about

one-third of a cupful against the stem of each plant so as to saturate the soil

around the roots thoroughly.

For treating radishes and seed beds of cabbage or cauliflower, use a watering

can with the rose or knob removed, and pour the liquid directly along the row
on the plants, wetting the soil thoroughly for about half to three-quarters of an

inch on each side. The plants for convenience should be sown in rows and not

broadcast. In the latter case leave the rose on and saturate all the soil.

Peecautioxs.—Corrosive sublimate is a deadly poison if taken internally,

hence mark containers ''Poison'' and empty and wash out all implements used.

It will also corrode metal vessels, so keep in wooden vessels as far as possible.

Never treat radishes when they are nearly ready to use, or after the roots have

begun to swell.



THE CABBAGE MAGGOT.

[PJiorhia hrassicae Bouche)

By far the most destructive insect attacking cabbage, caulillower and radish

plants, not only in the Province of Ontario, but also throughout the Dominion

of Canada, is the Cabbage Maggot. By this insect is meant the small white

maggot, not more than one-third of an inch long when full grown, which works

in the roots of cabbage, cauliflower and radishes, causing, wlien abundant, the

wilting and death of many of the first two kinds of plants and the worminess of

the third. It is not at all uncommon to find 50 per cent, or more of the cabbage

or cauliflower plants in a field killed by the insect, and almost every radish so

wormy as to be unfit for table use. As a rule it is only in the early part of the

season that cabbage and cauliflower are seriously injured, so that practically all

the loss is suffered by the first crop, late cabbage and cauliflower nearly always

escaping with little injury. Radishes, too, suffer most in the early part of the

reason, which, of course, is the time when nearly all the crop is grown. Late

radishes, however, though not so severely attacked as early, show relatively a

higher amount of injury than late cabbage or cauliflower.

It is difficult to give an accurate estimate of the annual loss to early cabbage,

cauliflower and radish from the maggot, but we are probably conservative in

putting it at not less than 25 per cent.

Brief History.

The earliest accounts of the cabbage maggot come from Europe, where it

was recorded as an important pest of cabbage and closely allied plants almost

one hundred years ago. and where it doubtless had been present long before

there was any written reference to it.

There is good reason to believe that it came to North America from Europe,

probably being carried across in the puparial stage in the ballast of ships, as

SUngerland suggested. If, as might easily happen, this ballast was taken from

a place where infested weeds or other plants were growing, the puparia present

would be almost sure to be removed with the soil.

The insect seems to have reached the United States before Canada. In the

former country it was described as a pest a little over eighty years ago, and in the

latter, reported as being present from about the year 1855. Hence, neither

in the United States nor Canada is it a new insect.

Since its introduction into North America, the Cabbage Maggot has become
widely dispersed. In the United States it is now found practically all over

the Northern States from the Atlantic to the Pacific, and in Canada occurs in

every province. It spreads rapidly, even into new districts like Northern

Ontario, where its food plants have been grown only for a few years.

The favorite food plants are cabbage, cauliflower, radishes, and such closely

allied relatives of the first two as Brussels sprouts, kale and broccoli. Turnips of

all or almost all varieties are occasionally severely attacked, but as a rule they

escape severe injury. Pape is said to be badly infested from time to time in

Europe, and is probably fed upon to some extent here also, but if so, the injury

is slight. In addition, we have found the maggots feeding to a small extent on

the roots of horseradish, wild mustard (charlock) and hedge mustard.

Other plants whose roots are occasionally attacked are beets and beans,

(recorded by Gibson and Treherne). and common watercress and white mustard

(recorded by Slingerland)

.



Other Closely Allied Insects.

There are several other maggots, looking very like the Cabbage Maggot, which

attack various plants and which might easily be mistaken for it. The most

common of these are the Onion Maggot, which works in the bulbs and roots of

onions; the Beet Leaf-miner which mines in the leaves of beets, mangels, pigweed

and lamb's-quarters ; the Dock Leaf-miner which mines in the leaves of the

common weed known as curled dock. In spite of their close resemblance, these

are all different insects from the Cabbage Maggot, and do not attack the same

plants as it. There is, however, another maggot, a little smaller than the

cabbage maggot, Avhich does work to some, but not to any large, extent in cabbage,

cauliflower and radish roots, and is found there in company with it. Tliis is the

so-called Seed-corn Maggot, an insect that some years does much damage to the

seed and the sprouting plants of corn, beans, peas and tobacco. It is also not

uncommonly found in the tubers of seed potatoes soon after they are planted.

Different Stages the Insect Passes Through and Brief

Description of Each.

The Cabbage Maggot, like all other insects, has more than one stage ; in fact

passes through four stages, each one very different from the others. These stages

are :—first, the adults or flies which lay the eggs, then the eggs, then the maggots

which hatch from the eggs and wliich do all the damage, and lastly the resting

stage known as the puparium (plural puparia), which is often though incorrectly

spoken of as the pupa (plural pupa?). (The pupa is formed inside of the puparium.

but often not for a long time after the puparial stage is reached, and, as it is

inside, it cannot be seen without breaking open or removing the cover.)

The adult female is a two-winged fly slightly smaller than the common
liousefly and with a somewhat more slender body. The average length is about

one-quarter of an inch. The abdomen is much more tapered and cone-shaped

towards the end than that of the housefly, and the wino-s, when at rest, are placed

Fig. 1.—Female adult on the left, male on the right
(both much enlarged)

one over the other on the back at a very small angle of divergence compared with

that of the housefly. The general body color varies from ashy gray to a pale

grayish brown wath a tint of olive. The eyes are dark reddish brown and unlike

those of the male fly, are distinctly separate. On some specimens may be seen

three longitudinal stripes on the back of the thorax, which are darker in color



than the rest of that part of the body; on other specimens these lines are either not

present, or difficult to see, or only the centre one and parts of the others are

present. The head, thorax, abdomen and legs have many long and short bristles,

those on the thorax being most prominent.

2 3

Fig. 2.—Female adult, (natural size)

Fig. 3.—Eggs, (slightly enlarged)

The adult male resembles the female in general appearance and in its manner

of holding its wings at rest, but is smaller, being about three-sixteenths of an inch

in length, compared with four-sixteenths in the case of the female. It is also

Fig. 4.—At the top a larva much en-
larged to show general structure and es-

pecially the two littls black hooks at the
smaller end which serve as jaws to tear the
tissues of the roots. In the centre the anal
end of the larva much enlarged to show the
tubercules. Observe the two forked tub-
ercules near the bottom. At the bottom a
puparium much enlarged. Observe the
same tubercules as on the larva.

darker in color, varying from ashy gray to steel gray or even a little darker, and
is much more thickly covered with bristles, especially on the abdomen and the

hind legs. The three dark lines on the thorax are more pronounced, as a rule,

than on the females, and the abdomen is much shorter and flatter, and is

abruptly rounded at the end instead of being cone-shaped. Down the centre of

the back of the abdomen is a broad, black band, from which transverse black bars
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extend across the aljdoiueii between every two segments. On tlie lower and inner

side of the part of the thigii or femur nearest to the body is a somewhat dense

cluster of fine bkck bristles or hairs^ which is characteristic of the males of this

species, and distinguishes them from other closely allied species.

The egg is uniformly snowy white in color, and therefore not difficult to

llnd in the soil near the i)!ant. where it is laid. The illustration sliows the general

shape. It is roughly elliptical and about four times as long as hroad. "When

examined with a hand lens or a microscope, it is seen to have many somewhat
wavy longitudinal furrows and ridges, and on one side a deep longitudinal

groove. It is along this groove that the larva when hatching hreaks the shell of

the Qgg and works its w^ay out.

The larva or maggot after hatching from the egg is white and verv small,

but of the same general shape as the full-grown larva, which is about one-third of

an inch long, white, cylindrical, blunt at one end and tapering to a j^oint at the

other. There are no legs and no distinct head, but at the small end are two

little black hooks which take the place of jaws and rasp the tissues of the root,

thus freeing the juices which are then absorbed through a little opening or

mouth near the hooks. These hooks can be withdrawn into the body or protruded

at will. At the blunt, or oval end, of the larva, there are a number of little

j)rojections or tubercules, of which the two most prominent and central ones are

5 6

Fig. 5.—Full grown larva, natural size.

Fig. 6.—Puparia, natural size.

notched or forked at the apex. These forked tubercules afford an easy means of

distinguishing this larva from that of the Onion Maggot or any other closely

allied larva.

The puparium or resting stage is formed by the contraction of the outer

skin of the larva when it is full grown and has ceased feeding, hence, as one would

expect, the two forked tubercules of the larva can still be seen at one end and help

us to distinguish it from other puparia. When first formed the puparium is white

like the larva, but soon changes its color, some becoming a pale yellowish brown,

others a dark reddish brown, and others varying in coior between these two

extremes. In size and general appearance, other than color, it resembles a large,

plump grain of wheat, but is more uniformly regular in outline.

Life History.

There seems very little doubt that the only way in which the insect winters,

at least in this province, is in the puparial stage, the puparia being in the soil, or

in a few instances, in the old stumps of cabbage, cauliiloAver or other very closely

allied plants. If it wintered in the larval stage we could scarcely have failed to

find the larvae ; for early in the spring of each of the four years of the investigation,

numerous cabbage and cauliflower stumps were examined when searching for

puparia in them, and in the soil around them. Nor is it likely that the winter is



passed in the adult stage; for ii) that case we should expect to find flies in the

open earlier than those that emerged in our cages from overwintering puparia

collected the same spring. Such, however, was not the case. A glance at Table

2 shows that emergence in cages and in the open coincided closely.

TABLE 1.— Showixg the Date of Emergence of Adults from Ovkr-

WIXTERING PUPAKIA IN THE SPRING OF 1920.

No. of puparia in the Date of No. of No. of No. of Total
test emergence males females which sex

not recorded

992 May 10 4 4
" 11 2 2
" 12 5 2 7
" 13 24 2 26
" 14 34 3 37
" 15 34 3 37
" 16 37 21 58
" 17 30 38 68
" 18 2 5 41 48
" 19 11 26 37
" 20 13 29 42
" 21 11 25 36
" 22 20 16 36
" 23 14 11 25
" 24 6 7 13
" 25 6 2 8
" 26 10 3 13
" 27 4 7 11 -^'•

" 28 8 11 19
" 29 3 2 5
" 30 4 6 10
" 31 4 3 7

June 1 2 8 10
2 5 2 a 7

3 5 4 9
4 1 1

5 2 2 4
6 6 > 6
7 2 •2 4
8 1 2 3

9 4 4 8
" 10 3 5 8
" 11 7 5 12
" 12 1 2 3
" 13 5 7 12
'' 14 3 6 9
" 15 2 2 4
" 16 4 6 10
a 17 9 3 12
" 21 2 3 5
" 22 6 3 9
" 23 1 1 2
" 29 5 6 11

July 2 3 3

3 3 4 7
" 10 1 1

Total 992 362 306 41 709

Time of Emergence of Adults From Overwintering Puparia.

In order that we might know not only when the flies began to emerge in

spring, but also how long emergence continued and when it reached its maximum,
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large numbers of puparia were collected in early spring in the soil around the-

stumps of cabbage, cauliflower and brussels sprouts. These were placed in soil

in flower pots sunk in the earth and covered with lantern chimneys. It would

require too much space to give tables of emergence for all the years, so only the

one for 1920, which is fairly typical, has been given and the others summarized.

Note 1. Some of the flower pots in the above table were placed under

a cherry tree in partial shelter from the sun's rays, others were protected from the

north wand, and others set out in the open. These different positions produced

little difference upon the rate of emergence or the number of flies that emerged.

Note 2. One pot containing 240 puparia was saturated with corrosive

sublimate (1 to 1,000) on May 31 after which date only 7 adults emerged in it,

compared with 151 in the other cages. If there had been the same rate of

emergence from this cage after treatment as for the untreated cages, 40 more flies

would have emerged after May 31st.

TABLE 2

—

Giving a Summary of Emergence Data for Four Years.

Year
Earliest

emergence
in cages

Earliest

emergence
in the open

Latest
emergence
in cages

Percentage
that emerged

in May

Percentage of

puparia that
produced flies

1918
1919

May 4
*' 14
" 10

April 23. t

May 11
" 13
'' 12

April 23.

Aug. 30 to 31
July 11
" 10

June 21

72.2
*

76.0
92.1

95.5
21.9

1920
1921

81.6
84.0

The exact figures for this column for 1919 were unfortunately lost, but there
is no doubt the great imajority of the flies had emerged by the end of May this year^
too.

t Mr Stirrett who had charge of the cages in 19i2i0 and 1921 was obliged to be
absent from the morning of April 22nd to April 27. No flies were observed in.

the field or cages on April 22nd, but on his return, April 27th, flies were present
in several of the cages and also in the open. Moreover eggs had been laid

around plants in the field and a few of these had just begun to hatch. Therefore-
there is little doubt that emergence began by April 23rd.

From the above tables the following conclusions may be drawn:

—

1. Flies begin to emerge in the field as well as in cages in April or May.

The reason for their emerging earlier some years than others being due to-

differences in weather conditions; if there is a period of warm weather in April,

which causes the buds to swell, and, in the case of plums and sour cherries, to be

ready to burst or actually bursting, the flies will begin emerging in that month;
if not, they will begin some time in May. In any case the insect requires a

considerable amount of heat to warm up the soil, before it can pass through the

necessary changes that precede emergence.

2. Emergence from overwintering puparia does not all take place in a week
or two, but even in 1921, the most favorable year, extended over almost two

months, and in 1918 almost four months. Hence, flies from these overwintering

puparia will be present in summer along with ilies from other generations.

3. In spite of the fact that emergence extends over so long a period, by far

the greater number of flies, approximately 75%, emerge in May, most of them
in the first two weeks after emergence has begun. Eggs laid by these 75% cause

most of the damage to plants.
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4. In an average year about 80% of the puparia produce flies, but some years,

as for instance in 1919, there is a great mortality of puparia. The reason for

this will be discussed later.

5. In 1920 males greatly outnumbered females in cages for the first few

days. The same was true in 1919 which is the only other year in which a record

of the proportions of the sexes was kept. Observations in the field these two

years showed that there too, the first few days, males were greatly in the majority.

At the end of each season, when examining the cages in which the over-

wintering puparia had been kept, it was found that there was always a small

percentage of puparia from which adults had not emerged. When a number of

these were opened they appeared to be in healthy condition. This suggested that

possibly they would pass through a second winter before emerging. Hence,

puparia that had passed through the winter of 1918-19 and had failed to emerge

in 1919, were kept over in a flower pot in the soil to see if adults would emerge in

1920. None did so, but as the soil had become baked and hard it was thought

that this was not a good test. So the experiment was repeated with puparia

which had passed through the winter of 1919-20, and had failed to produce flies

in 1920. This time a larger pot and better soil conditions were obtained, and in

the spring of 1921 three flies emerged, thus proving that a small percentage of

puparia may, and sometimes do, go through two winters before producing adults.

This, of course, is not a \^ery rare thing with two-winged flies (Diptera). Strange

to say, of the .three flics that had this two-year life cycle, none emerged early the

second year, the first being on June 13 and the other two the last week in June.

Prof. Brittain. of Nova Scotia, tells me, he, too, has found that a small percentage

of the insects have this two-year life cycle.

Habits of the Adults.

On cold days in spring and fall, the flees are very sluggish and remain in

concealment among dense weeds or under the protection of large leaves or in

crevices in the ground or any other good shelter. On warm days, they love to rest

on plants and bask in the sunlight, unless the weather is too hot, as often happens

in July and August. At such times they remain under shelter in the heat of the

day, and move around actively in the morning and evening.

Their food seems to consist chiefly of water, and nectar of flowers. We have

frequently found them feeding on the blossoms of dandelions, white clover, marsh
marigold, and several other flowers. In addition they were obserA^ed feeding

upon- the juices of rotten apples on the ground, and once or twice on sap exuding

from trees and on aphid honeydew on apple leaves. In cages they fed readily

upon- molasses and water, and also upon flowers of various kinds, with which they

wei-e kept supplied.

The flies are nervous, and as a rule dart away when approached, so that a

net is required to capture them.

When ready to lay eggs, the female seeks the regular food plants of the

larvas, such as cabbage, cauliflower and radish. Just before ovipositing she acts

in a nervous manner, moving restlessly here, and there over the leaves and then

descending to the ground, where she eagerly searches for a suitable place

near the plant to insert, her ovipositor and deposit the eggs. If after

several trials, no suitable place is found, she will either fly to a nearby

plant or crawl along the ground to it. In doing so, her abdomen, swollen

and heavy with eggs, sometimes trails along on the soil. The second
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plant may not prove satisfactory, and then a third one is sought. A single fly

has been seen to visit ten plants before finding the conditions she desired. Once

these are found, she protrudes her long ovipositor and gradually works it into the

soil, sometimes so deeply that most of the abdomen, as well as tlie ovipositor, is

hidden from view. The egg is then deposited. After this, she may either fly

away or remain where she is for a short time, and then deposit another egg. In

this way we have observed as many as twelve eggs laid in one place by a single

female. The time required in this instance was not noted, but on another occasion

four eggs were laid in ten minutes. The maximum number of eggs laid in

' succession by a single female has not been determined ; for, though thirty or forty

eggs may sometimes be found in a cluster, there is no proof that several flies

may not have been involved, or that the number w^as not the aggregate of several

distinct depositions by the same fly. Observations in the field especially when

egg-laying is just beginning in spring, indicate that usually not more than one

to four eggs are laid at a time by each female.

Where the Eggs are Laid.

Many flies were watched while ovipositing, and in every case the eggs

were placed where they would be shaded from the sun^s rays. The favorite

situation was just below the surface of the soil, either within an inch of the plant or

else actually touching it; though a few eggs were as far as two inches away. If

the soil was hard the eggs were often placed in a crack in the earth near the

plant or in the cavity immediately around the root or under the shade of a

little lump of earth close by. Later in the season, when the plants were large

Table 3.

—

Showixg the Length of the Interval between the
Emergence of Females and the Depositing of the First Eggs.

Year Date of Emergence Date eggs laid Length of the interval

1918 May 18
June 1

5
4
3

" 13
" 15
" 15
" 20
" 21

July 21
May 12
" 14
'' 20

July 6
" 6

6
6

" 20
Aug. 2

10

May 28
June 10
" 10

9
" 10

" 24
" 23

July 2
June 30
July 27
May 17
" 26
" 28

July 11
'' 12
" 11
" 12
" 26

Aug 8
u 17

10 days
9 "

{( 5 "
11 5 "
ti 7 "

1919 4 "
<< 9 "
<( 8 "
(( 12 "
<( 9 "
(( 6 "

1920 5 "
11 12 "
ii 8 "
ii 5 ''

1920 .. 6 "
<( 5 ''

K 6 '*

<( 6 "

1921 6
"

7
"

and the lower leaves lying on the ground, eggs were occasionally deposited

along the midrib of the leaf or in soil that had collected on the axils. The

instinct of the fly to place her eggs close to the plant and under the surface of

the soil is doubtless one of self-preservation of the species by guarding first against
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the destruction of the young larvae through failure to reach the plant, and

second against the destruction of the eggs themselves through lack of moisture

and the effect of the sun^s rays, either of which would prevent a large percentage

from hatching. During the summer, eggs were often seen on- the surface of

the soil but it is probable that they got there as the result of cultivation or

of being washed up by rains. Of course it is possible that under conditions

which we did not observe some may be thus laid on the surface.

Length of Time from the Flies Emerge Until Egg-Laying Begins.

When considering control measures it is important to know how long a

time elapses from the emergence of the female fly until she begins to lay eggs.

This is not easy to determine accurately; because flies rarely, if ever, act nor-
mally in cages and usually die without ovipositing. The preceding table shows
the data we have obtained on this subject.

From the above records of 21 flies it will be observed that the shortest
period was 4 days and the longest 12 days, and that almost 25% of the flies

laid eggs within 5 days and another 25% within 6 days. As flies thrive much
better in the open than in cages, it is very probable that many of them may begin
to oviposit in even less than 4 days, and possibly even in two days. Observa-
tions in 1921 would appear to indicate this: A cabbage field in which the plants
were set out on April 9th, was inspected daily for flies or their eggs. At the same
time the roadsides and other nearby places were also inspected. Up to April
22nd, no flies could be found either in the open or in the cages containing puparia.
On this date Mr. Stirrett, who had charge of the work, was called away and was
absent until April 27th. On his return he again examined the field and the
cages and found a good many flies present in both. He also found from one to

two eggs on most of forty plants examined. A small percentage of these eggs
had even hatched. Hence, there is very little doubt that in the five days of his

absence flies had not only emerged but had laid eggs early enough to allow of

their hatching. If we take two days as the shortest period for hatching, this

leaves three days as the longest preoviposition period for the flies laying the

earliest eggs. However, as the weather was only moderately warm, the maximum
temperature any one day being 75° F. and the average maximum 60° F, it is

probable that the incubation period was three days instead of two, thus leaving the

preoviposition period two days. A further reason for thinking it possible that

eggs may be laid in as short a period as two days after the flies emerge is the

fact that, as shown under the next heading, females are able to mature eggs at

the rate of about twenty a day after oviposition begins.

Number of Eggs Laid Per Fly.

The largest number of eggs laid in our cages by a single fly was 117, as

foliows :—June 17th, 17; June I8th, 15; June 20th, 22; June 21st, 25; June 24th,

14; June 25th, 24. This fly emerged June 13th, began laying in a little

over four days, and lived to July 5th, or ten days after her last oviposition.

Another fly laid 103 eggs: May 28th, 51; May 29th, 29; May 30th, 23. Other

flies laid 55, 31, 29, 28, 22, 18, 10 and 6 eggs, respectively. On dissection of the

ovaries of plump females caught in the field, Stirrett found from 25 to 30

apparently mature eggs in the ovaries. Schoene* in six females examined found

21, 24, 27,- 30, 39 and 54 mature eg^s respectively. From the above data we

should 'appear justified in concluding that a female can mature effffs at the rate

* Bui. 419, Expt. Sta. Geneva, N.Y.
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of 20' or more per day, and that as the egg-laying period may extend over a week,

and possibly over two weeks, a total of two hundred eggs or more per female

may be laid.

When the Maximum Number of Eggs of the First Brood is Laid.

Once emergence has begun it proceeds very rapidly, and unless very cool

weather intervenes the great majority of the flies, as shown l)y Tables 1 and 2,

are out in al)out two weeks' time or in an average season by the end of May. In

the warmer parts of the Province, such as the south-western peninsula, the date

will naturally be a few days earlier than in the colder portions such as Kingston

and Ottawa ; though even in these the majority will often have emerged by the

end of ^lay. Consequently since egg laying begins in a few days after emergence,

the maximum number of eggs will be laid during the last few days of May and the

first few days of June.

In 1918 counts were made at Burlington of the number of eggs laid per day

on three plants in one case and four in another. The results are shown in the

following table, the totals being grouped for convenience.

TABLE' 4

—

Showing Totals of Egg Counts in May and June, 1918

Date Eggs on three plants Eggs on four plants

May 17—23 ; .

.

May 24—31
June 1—6

" 7—14
" 15—21
" 22—28

162
242
289
109
107
104

75
161
211
136
95
96

From these figures it is evident that egg laying had reached its maximum
during the two weeks from May 24th to June 6th.

Length of Life of the Flies.

As already mentioned, it is difficult to rear adults in cages. This is, partly

because the atmospheric conditions are not normal and the flies have little chance

to take advantage of cooler and more comfortable surroundings as they do outside.

In 1918 all flies died in cages in from 3 to 10 or 11 days. In 1919 an insectory

was erected in the north-east corner of a pine woods, where there was good shade

and good air circulation, and in this quite different results were obtained. Of the

first brood 9 males were reared, and the shortest life was 4 days, the longest 34,

and the average 19.1; of 6 females the shortest was 15 days, the longest 27, and
the average 22.7. Of the second brood 5 males were reared, and the shortest

life was 10^ days, the long^est 24, and the averaoe 16.6. Of four females the

shortest was 14 days, the longest 28, and the average 22.

From this data we are probably justified in assuming that under favorable

conditions females live at least three weeks in the open and males a few days

less than the females.

Length of the Incubation Period of the Eggs.

The following table shows the length of the incubation period of 378 eggs

yvhich were collected every 24 hours from the same plants, all eggs present being

removed at each collection. The eggs were placed in shade, either on moist

blotting paper in test tubes, or on moist earth.
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TABLE 5

—

Showing the Incubation Peeiod of Eggs.

Total No. and No. and No. and No. and No. and No. and No. and No. and
number per cent. per cent. per cent. per cent. per cent. per cent. per cent. per cent.

hatched of total of total of total of total of total of total of total of total

in two in three in four in five in six in seven in eight in nine
days days days days days days days days

378
17= 4.5% 57=15% 86=22.8% 62=16.4% 55=14.5% 63=16.7% 27=7. 1% 5-1.3%

No. and No. and No. and
per cent. per cent. per cent.

of total of total of total

in ten in eleven in thirteen

days days days

4=1. 1% 1=.3% 1=.3%

This table shows that the minimum incubation period was 2 days, that the

average was 5 days, and that more eggs hatched on the fourth day than on any

other, and that almost 90i% of the total hatched within a week.

It is evident that there is a great variation in the length of the incubation

period. This variation is not due solely to differences in moisture and

temperature but apparently to something in the individuality of the egg itself;

for in several cases from 10 to 15 eggs laid within a few hours of one another

were placed in the same test tube, under exactly the same moisture and tempera-

ture conditions, and yet the length of time required for hatching varied from 4 to

8 days. Sometimes, however, eggs laid under the same conditions hatch almost

simultaneously, for instance; on July 8, 1921, a female was observed to lay 4

eggs in succession. These were at once removed to moist blotting paper and

placed in a test tube in shade where all hatched in almost exactly 48 hours. The
temperature in this case averaged 84 degrees F. as the maximum, and 75 degrees

F. as the minimum.

From this last statement one might infer that high temperatures shortened

the length of the incubation period. We have not made a careful study of this

point; because, when low temperatures prevailed, we always happened to be too

busy to make incubation tests. However, some eggs hatched in just as short a

time, namely, 2 days, when the maximum temperature averaged 74 degrees F.

and the minimum 68 degrees F., as at the higher temperature mentioned above,

the moisture conditions being the same in both cases. Hence, there is a

considerable range of temperature for the optimum conditions for hatching, but,

"judging from what happens in the case of the eggs of other insects, we should

expect that during cool weather, such as often occurs in May and June, the

incubation would be somewhat retarded.

The Effect of Direct Sunlight and of Dryness upon Eggs.

A number of experiments were conducted in 1918 with over 1,000' eggs to

detei'mine the effect upon hatching of direct sunlight and of dryness of the soil.

The results are shown below.
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TABLE 6

—

Showing the Effect of Sunlight and Dryness on Eggs

Conditions under which
eggs were kept

Number of Eggs
in the test

Number of Eggs
hatched

Per Cent, of eggs
that hatched

On moist blotting paper exposed to light

in f P^t. trllV)P 432

200

95

96

200

200

92

92

46

17

47

10

148

87

67

10

10.6

On dry blotting paper exposed to light

in fpcjf. f.llhp 8.5

On soil kept moist but exposed to light

f\-r\ AftT o/-»il ovr»rkC!Pfl f.O ilffht

49.4

10.4

On moist blotting paper in test tube in

shade at 68 to 74 degrees F

On dry blotting paper in test tube in

shade at 68 to 74 degrees F

On moist soil in shade at 68 to 74 degrees

F • •

74.0

43.5

72.8

On dry soil in shade at 68 to 74 degrees

F .' 10.9

This table shows that direct sunlight and dryness have each a great effect upon

the eggs, and prevent a large percentage of them from hatching. The percentage

would no doubt have been much higher if the eggs had been under these conditions

from the time they were laid, but as they were collected every 24 hours from around

certain definite plants, the embryo in a considerable number of them would have

been well started in development, and thus have a better chance of completing its

development and emerging.

Habits of the Maggots and Chaeacter of the Injury Done by Them

Soon after hatching from the eggs the tiny maggots make their way to the

roots of the plants and by means of two little black hooks, which serve as jaws

or teeth, work into the tissues and feed upon the plant juices. As they grow larger

they require more food, and, consequently destroy more tissues. On cabbage and

cauliflower the favourite feeding place is the tap root in which they commonly make

tunnels up and down, usually near the surface, and gradually destroy all the

softer tissues, leaving only the hard woody fibres. If a badly attacked and dying

plant is pulled up the root presents a very unsightly and often disgusting appear-

ance, all the rootlets being cut off or dead, usually leaving nothing but the tap

root, and this a mass of darkened, rotting, foul-smelling tissues with numerous

full-grown, or nearly full-grown, larvae imbedded in them. {See Fig. 7).

Severely affected plants begin to show signs of injury as a rule about the

first of June or early in June, the exact date depending upon the weather, warm,

dry weather hastening it. The first sj^mptoms are the wilting of the leaves and

their turning pale. If the weather remains hot and dry, almost every plant

may go this way, and die in a week or ten days, even though they were apparently

qu'te healthy a few days previously. If, however, a good warm rain and good
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Fig. 7.—Cabbage roots severely injured by larvae, the one on
the right dying, tlie other with all the lower part dead, but with
new rootlets pushing out above the injured area, thus saving the

plant. Observe the larvae on the surface of one plant. (Both plants,

natural size.)

growing weather occur just when they are beginning to wilt, this will cause

many of them to send out new rootlets above the injured area, and enable them
to revive and continue their growth, tliough most of them will be smaller and
lighter than if they had not been attacked. {.See Fig. 7).

When only three or four maggots attack a single plant, especially in rich

soil, they are often unable to do sufficient injury to interfere noticeably with its

growth. We have seen whole fields thus attacked continue to grow vigorously.

Seed beds of cabbage and cauliflower are ajso subject to attack and severe

injury if the plants are up when the flies are present and are not screened to

prevent their getting in and laying eggs. For this reason seed beds for late

cabbage are much more subject to injury than those for early cabbage, unless the

transplanting of the latter happens to be considerably delayed for some reason.

Ifadishes and turnips, unlike cabbage and cauliflower, are comparatively

seldom killed by the insects. On them the maggots tend at first to make shallow

brown tunnels on the surface of the lower part of the swollen root and later to

bore everywhere through it, often causing the interior to become rotten. Even
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a single maggot can make a radish unfit for the table. Hence, it is not at all

uncommon to find 100% or almost 100% of the radishes in a plot wormy and
unfit for use.

Fig. 8.—Work of the larvae on radishes, (natural size)

Length of the Larval or Maggot Stage.

To determine how long the larvae live was found more difficult than was

expected, owing to the fact that just after hatching the young larva is very delicate,

and if transferred to growing radishes or other food plants usually dies. We
succeeded, however,, by using radish pulp in raising to maturity seven larvse.

TABLE 7

—

Showing the Length of the Larval Stage in

July and August, 1921.

^ Date egg hatched

July 10
July 10

" 10
" 27
" 27
" 28
" 28

Date larva pupated

July 24
" 26

• " 25
August 16

" 15
" 18

Length of larval stage

14 days
16 "

15 "

20 "

21 "

18 "

21 "
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The above table shows that in July when the weather was very warm, the

larval stage lasted tw^o weeks or a little longer, and in August, when the weather

was only moderately warm, it lasted three weeks or nearly that long. Schoene in

his laboratory experiments at Geneva, New York, found the. period to be 18 to

20 days, and in the field about 21 days. Our own field observations in May and

June would indicate three weeks as about the average time. In the cold

weather in autumn, larva? are often present, and there is little doubt that a much
longer period is then required for their development.

Where the Laevae Change into Pupakia.

When the maggots are full-grown they transform, as already stated, into

brownish puparia, which are about the size of a grain of wheat. {See Fig. 6)

Sometimes this change occurs in the root or tissues of the plant where the larva

was feeding, but in nearly all cases it is in the ground near the roots. An
examination of many plants showed that over 90 per cent, of the puparia were

situated within a radius of 4 inches from the tap root, and between 1 and 4 inches

below the surface. A very few were found as far away as 8 inches and as deep

as six inches.

Length of the Puparial Stage During Spring and Summer.

Of 30 larvae that changed to puparia on May 31st, the length of the puparial

stage (at the end of which they emerged as fl!es), of 2 was 14 days; of 2, 15 days;

of 1, 16 days; of 1, 17 days; of 2, 18 days; of 2, 20 days; of 2, 21 days; of 2, 23

days; of 1, 25 days; of 2, 28 days; of 1, 31 days; of 2, 33 days, and of the remaining

1, 34 days.

Of 30 Iar\'a3 that changed to puparia on June 17th, the length of the puparial

stage of 3 was 15 days; of 6, 17 days; of 4, 19 days; of 8, 21 days; of 2, 28 days:

of 5, 31 days, and of the remaining 2, 33 days.

These figures show that the puparial stage lasted from 14 to 34 days with

an average period of 22 days.

Length of a Complete Life Cycle in Spring and Summer.

Estimating the shortest preoviposition period, according to cage records, as

four days, the shortest incubation as two days, shortest larval stage as 14 days, and
the shortest pupal stage as 14 days, the shortest life cycle from Qgg to Qgg would

be 34 days. The average, allowing six days for preoviposition, five for incubation,

21 for larva, and 21 for pupa, would be 53 days.

Number of Broods a Year.

Owing to the difficulty of rearing the insects in cages and thus securing

accurate data, we have not been able to determine definitely the number of broods

a year, but from data obtained feel sure that in addition to the regular first

brood in spring, there are at least two, and possibly sometimes three later broods.

iNone of these, however, being a full brood. The approximate date of the

beginning of the second brood was easily determined by searching for and
collecting the earliest puparia and mature larvas around infested plants, putting

these into soil in cages, and observing when the adults began to emerge. In 1918,

emergence began in cages on June 26, in 1919 (an abnormal year) on July 3rd,

in 1920' on June 25th, and in 1921 on June 11th. Flies of- this brood in normal
seasons continued emerging up to the middle of September, hence there will be

maggots from their eggs from about the end of June to the end of the season.



18

The date of the begiuiiing of the third brood of flies was much more difficult

to determine, but in 192Q, from a field of cabbage set out after nearly all the adults

of the first brood had disappeared, and after adults of the second brood had become

numerous, puparia and full-grown larvae were collected and put in cages. Adults

from these began to emerge on August 16 and continued to do so up to near

the end of the season. There is, of course, a possibility that the larvae and

puparia collected in 'l:his case were from eggs laid by late flies of the first brood

and not of the second, but, even so, this would not invalidate our conclusion that

the third generation of flies began to emerge by at least August 16th, because we

know that flies of the second brood began laying eggs that year around July 1st,

and if we did not get puparia and larvae from these it was merely an accident.

Moreover, it was shown above that in spring and summer a complete life cycle

may be passed in 34 days. Hence, since adults of the second brood began to

appear in 1920 on June 25th, adults of the third generation might logically be

expected to be present early in August. The date (August 16th) given above is

not necessarily that "of the earliest flies.

Whether there is a fourth brood of flies or not is difficult to state. Probably

some years there is a very small one, and other years none.

From the above it is evident that flies of more than one brood, and also eggs

and maggots from these, may be present at the same time.

Natitral Factors that Help to Keep the Insect Uitoer Control

There are many factors that help keep this pest under control, some of which

we doubtless do not know. The greatest factor, however, seems to he the weather.

A wet, cold spring, when the flies are emerging, evidently destroys large numhers

of them, and also of the over-wintering puparia. For instance; the spring of 1919

was exceptionally wet and cold throughout most of the month of May, both before

and after the flies had begun to emerge, and that year only 21.9% of the puparia

produced adults compared with an average of about 85% in a normal year, and

scarcely any damage was done to cabbage and cauliflower in the districts where

these weather conditions prevailed. Parasites which were more abundant in 1919

than usual played some part, but not nearly so great a part as the weather in

preventing a larger emergence.

Very hot, dry weather is clearly another great factor in control. The first

half of July in 1921 was one of the hottest periods on record, and from the middle

of that month it was almost impossible to find a single adult the rest of the

season, though other years they were quite common up to October. As proving

this more fully we may mention that radishes which came through the soil on July

10th were 100% free from worms, something that had not happened before in the

course of our work. How the hot weather acted we do not know, but it apparently

exerted an influence upon the puparia which prevented the normal changes taking

place within them preparatory to the emergence of adults.

Hot, dry weather acts also in another important way, namely; by drying

out the surface soil and preventing the eggs from hatching. Experiments con-

ducted in 1918, and mentioned above, showed that 89.1% of the eggs on or in dry

soil, even in the shade, failed to hatch compared with 27.2% on moist soil under the

same conditions.
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There is very little doubt that very hot dry weather also shortens the life of

adults greatly, both because of the heat and of the lack of moisture. This is

indicated by the difficulty of keeping flies alive in cages for more than three or four

days unless the cages are kept in a cool, shaded place and moisture is provided,

Another important factor in control is the predaceous and parasitic enemies

which destroy the eggs, larvae and puparia. The chief predaceous enemies are a

large red mite; six species of small rove beetles, most of them only about one-eighth

of an inch long; and four species of ground beetles, the largest being a little

over one-quarter of an inch in length. The mite feeds, so far as observed, solely

upon the eggs, and is fairly abundant throughout the season. The rove beetles

feed on eggs, larvae and puparia, but are very scarce until about the 10th of June,

after which they rapidly increase in numbers, some years a dozen or more on an

average being found around each plant in September. One species of rove beetle,

Aleochara anthomyiae Sprague, was found to be a true parasite and was reared

from puparia on several occasions. The ground beetles, both in the adult and
larval stages also feed upon eggs and larvae, and are usually fairly abundant,

though not so much so as the rove beetles.

The chief parasites found, other than the rove beetle mentioned, were three

species of small 4-winged flies, Conthonaspis (Hexaplesta) gillettei Wash,

Serphus sp. and Belyta sp. (It was not proven definitely whether the latter two

were true parasites or hyperparasites).
,

As a rule the parasites are not of much value but there are exceptions, for

instance; in 1919 from 1,120' overwintering puparia, 443 of these tiny 4-winged

flies were reared and 16 rove beetles. It must not be supposed, however, that this

meant that 459 puparia were destroyed, for it is probable, several at least of the

smaller parasites would come from a single puparium. In 1920 from 1,542

puparia only 72 of the 4-winged parasites and no rove beetles were reared.

Pkobable Eeasons Why Late Crops of Cabbage Suffer Much
Less Than Early Crops.

The chief reason for the comparative immunity of late fields of cabbage and
cauliflower apparently is that at the time when the early crop is suffering the

severest attack, there are very few rove and ground beetles present to prey

upon the eggs and larvag, but by the time the later crop is set out, and, in fact,

by the middle of June, these beetles are becoming very numerous and playing

an important role in holding the insect in check.

A second factor is that by the time the late crop has been set out, the

weather is usually much hotter and drier, with the result that the surface of the

soil is dried out to a considerable depth; so that a much larger percentage of

the eggs under these conditions will be in contact with hot, dry soil, and will,

therefore, as shown above, fail to hatch.

A third possible reason is that the soil temperature itself is then less favorable

to the development of the larvae than earlier in the season.

A fourth reason, suggested by some, is that in the summer the tissues of the
roots, especially the main tap root, are much harder than in spring, and con-
sequently resist better the attacks of the larvae.

Scarcity of eggs does not seem to be the cause, for some years eggs are very
abundant at the time injury would be expected to late crops.
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Control Experiments. .
-

During the course of our investigations the following methods of control were

tested.

(1) Placing tarred felt paper discs, both hexagonal and circular, around

the plants as soon as set out, and clearing these after cultivation.

(2) Applying mixtures of tobacco dust and sulphur; tobacco dust and
hydrated lime; and tobacco dust, sulphur and arsenate of lead respectively around

the plants.

(3) Applying soot in the same way as the mixtures just mentioned.

(4) Treating the earth around the plants with the soil fumigants—apterite

and Cliffs manurial insecticide.

(5) Applying nitrate of soda around the plants, at the time of planting

or soon after.

(6) Treating the soil around the plants with salt, both dry and in solution.

(7) Pouring ammonia, diluted to various degrees with water, around the

plants.

(8) Using the commercial preparations, carco and magotite respectively,

according to directions on the containers.

(9) Applying creosote clay and creosote lime (1 per cent, creosote) around

the plants soon after setting them out.

(10) Using poison baits to attract and kill the flies before they could lay

their eggs.

(11) Applying a solution of corrosive sublimate to the soil around the plants.

Of the above methods tested, corrosive sublimate dissolved in water, proved

the only one satisfactory from the standpoints of ease of application, safety to

the plants, cost, and effectiveness. Hence, as none of the others are likely to be

CONDENSED SUMMAEIES OF KESULTS OBTAINED ON CABBAGE
FEOM THE USE OF COEROSIVE SUBLIMATE IN SOLUTION.
TABLE 8

—

Showing Results from Corrosive Sublimate in 1918.

Strength Dates of Number Number Number Number Number Per cent. Per cent.

used applica-

tion
of plants

treated

killed by
maggots

killed by
other
causes

normal
plants

dwarfed
plants

normal
plants

living

plants

1 to 1000-
1 oz. to

6M gals,

water . .

.

May 11,18
and 29 . . 652 13 55 564 20 86.5 89.6

(checks)

none. . . None. . . . 163 78 9 56 20 34.4 46.6

1 to 1600
-1 oz. to .

10 gals,

water . . . May 17,24
and 31. . 99 99 100 100 .

(checks) .

.

None .... 99 44 40 15 40.4 55.5

adopted in the future, it seems unnecessary to discuss their relative merits and

defects, except to point out that both mao^otite and ammonia were found very

injurious to the plants, and killed most of those to which they were applied.
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Note 1. In this year flies were first seen in the field on May 11th, so that the
dates of application given in the first row of the table, viewed in the light of later

information, were not well timed, the first date being somewhat too early and
the last much too late. The dates in the third row were approximately right. The
perfect results here were, however, partly due to the heaviness of the applications,
each being heavier than would be practicable or commercially profitable.

Note 2. There were light showers May 11, 12, 20 and 22 and a showery week
beginning May 2oth.

In 1919 over 7,000 cabbage plants were treated, but owing to the very cold

wet character of the month of May and its destructive effect upon puparia and
flies, almost no caljl)age plants were killed even in untreated rows and plots.

Hence, no figures can be given for cabbage plots this year, though some will be

given later for radishes.

In 1920 approximately 35,000' cabbage (12,000 at Burlington and 23,0€0 at

Simcoe) were treated in various ways; but once more the experiments were

largely spoiled, this time by the coming of warm rains, which enabled the infested

plants to send out new roots and thus overcome the work of the maggots. At

TABLE 9

—

Showing Eesults at Guelph in 1920.

Kind of plant Date set

out
Dates
treated

Strength used Number
of plants
treated

Number
killed

Number
that
lived

Broccoli.

Cabbage

May 26

May 8

" 8.

Kale.

Brussels Sprouts.

18...

19..

May 27 and
June 4 . .

May 14.

May 14, 21

and 28 . .

May 14, 21

May 14, 21
and 28

May 21
and 28

May 21
and 28

.

1 to 1000-1 oz.

to 634 gallons

water
1 to 1000-1 oz.

to 63^ gallons

water

1 to 1000-1 oz.

to 63^ gallons

water

1 to 1000 -1 oz.

to 634 gallons

water

1 to 1000-1 oz.

to 63i gallons

water

1 to 1600 -1 oz.

to 10 gallons

water

Checks. . . May 8, 18,

I 19 and 26

1 to 1600-1 oz
to 10 gallons

'

water.

123

34

93

129

98

88

87

204

12

4

142

94.3

91.2

96.8

94.6

94.9

86.4

95.4

30.4

Simcoe it was estimated that there was no appreciable difference between one,

two and three treatments, and that, while very few plants in the check rows died,

yet the plants in these in the main plot were on an average from 5% to 10%
lighter than in the treated rows, the difference being due to the stunting effect of
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the maggots' work. On the other Simcoe plot, no difference between checks and

treated rows could be seen. At Burlington the same contrast between treated and

untreated rows prevailed, being especially noticeable in one plot of 3,000 plants,

but not so noticeable in the others of over 9,000 plants.

At Guelph this same year we were more fortunate in securing data of value,

as the maggots were much more abundant and destructive there. The experiment

at Guelph was performed by Mr. G. J. Spencer, not entirely according to plans,

but, owing to pressure of work, as time permitted.

Note 1. In 1920 the first eggs found in the open at Guelph were on May 20,

and flies were propably present first about May 15th or 16th, the date at Burliagton
being May 12th.

Note 2. Considering the high loss from the maggots and the fact that a much
larger percentage of the plants that lived in the checks were dwarfed than in the
treated rows, the results obtained here by one, two and three treatments respectively

were remarkably good, esperially as the dates of treatment were not so well timed
as they might have been. The weather records show that there were only two
light showers from May 14 to June 9—the danger period—namely. May 19 and 20;
hence the absence of heavy rains may have given the corrosive sublimate a better

opportunity to act.

In 1921 at Burlington 3,966 cabbage plants were treated, and at St. Cath-

arines 5,790 plants, but only the table of results for Burlington will be given,

because fewer plants were killed at St. Catharines, and the results there add

nothing new to those obtained at Burlington.

Note 1.—Eggs had begun to hatch at Burlington on April 27th. The soil was
a fairly rich sandy loam.

Note 2.—On April 29 and 30 there were moderately heavy showers; on May 12th
a light one and on May 23rd a very heavy rain. It was this last rain that prevented
much greater losses from the maggot in untreated rows.

Note S'.—The last two rows in the table should scarcely be included because
they were elose to the fence, and the plants in places were dwarfed by the presence
of plum, trees along the fence.

Note 4.—Observe in the above taible the larger number of dwarfed plants in

the check rows campared with the treated rows.
Note 5.—On the last 10 rows many plants were soimewhat severely attacked

by bacterial wilt (Pseudomonas campestris) , and it was interesting to observe that
treated rows had just as much of the disease as untreated rows; so that applications
of corrosive sublimate to the soil seemed to have no controlling effect on the
wilt.

summaeies of results obtained on radishes from the use of

Corrosive Sublimate in Solution.

As it is the same inaggot that attacks cabbage, cauliflower and radish, it

naturally occurred to us to try whether this substance would give the same control

on radishes as on cabbage. Moreover it was believed that a study of the effect of

corrosive sublimate upon radishes, would help to a more thorough knowledge of its

action upon cabbage and cauliflower; because radishes are more severely infested as

a rule, and, when ready for use, can be pulled up and the roots carefully

examined, thus revealing exactly what has happened.

TABLE 11

—

Showing Results on Radishes in 1918 at Burlington.

Date sown Date above
ground

Dates and strength
of treatment

Number
plants
treated

Number
wormy

Per cent,

clean

May 10 May 17

May 17

May 20, 29, Jime 5—
1 oz. to 61^ gallons-(l

to 1000) 696
330

217
250

68.8
May 10 No treatment-check. .

.

24.2
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Note 1.—^Later experiments show that it would be the first application here
that was chiefly responsible for the benefit done, the second and third being too
late to do much good. Flies were out in the field at Burlington this year on May 11th,

but ther« were very few eggs for a week later.

Note 2.—For weather conditions see Note 2 under Table 8.

TABLE 12—SiiowixG Eesults at Buelingtox on Radishes in 1919.

Date of

sowing
Date above
ground

Date and strength of

treatment
Number
plants

treated

Number Number
wormy clean

72 318
211 90

44
49

3 60
1 58

121 121
47 192

12 203
27 76

Per cent
clean

May 6.

6
26
26
26
26
26

Ju y 8
8

8..

May 13.

13.

30.
30.

30.
30.

30.
16.

16.

July

16.

May 7, 1 oz. to 4 gals, water,
May 26, 1 oz. to 6^ gals. . .

.

None (check)

May 31, 1 oz. to 13^ gallons. . .

May 31, 1 oz. to 3 gallons

May 31, 1 oz. to 43^ gallons. .

.

May 31, 1 oz. to 634 gallons. . .

None (checks)
July 8, 1 oz. to 33^ gallons

July 18, 1 oz. to 33^ gallons,

July 16, 1 oz. to 63^ gallons..

None (check)

390
301
44
49
63
59

242
239

215
103

81.5
29.9
100.0
100.0
95.2
98.3
50.0
80.3

94.4
73.8

Note.—^May of this year was wet and cold up to the 24th, but from that date
to June 8th, there were no showers; hence owing to the character of the weather
and the absence of eggs until May 26th, the first treatment in the first line of the
table, May 7th. was too early and was followed by too many showers to be of much,
if any, value. So the second treatment May 26th, was chiefly responsible for the
results obtained. The excellent results of single treatments on May 31st as shown
In lines 3, 4, 5, and 6 were probably partly due to the absence of showers.

TABLE 13

—

Showing the Effect in 1920 of Different Strengths of

Corrosive Sublimate on Eadishes at Burlington.

Strength
Number of

treatments

Number of

plants

treated

Number
clean

Per cent,

clean

1 to lOOO-l oz. to 63^ gallons of water.
1 to 1280-1 oz. to 8 gallons of water . .

.

1 to 1600-1 oz. to 10 gallons of water .

.

Check

2
2
2

Watered
twice

401
521
500

346

310
405
350

96

77.3
77.7
70.7

27.7

These results show that in 1920 a strength of 1 oz. to 10 gab. of water upon

radishes was not quite so good as 1 oz. to 6i/4, or 1 oz. to 8 gals., but that 1 oz.

to 6^ and 1 oz. to 8 gals, were about equal in value to each other.

Note.—^All the plants were grown under the same conditions.
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TABLE 14

—

Showing the Kesults from Treating Eadishes at Differeih:

Dates and of One Application Compared with Two Where
THE Strength in Each Case was the Same in 1920.

Time of Treatment Number of

treatmen .-,

Number of

plants treated
Number
clean

Per cent*

clean

24 hours after sowing seed. . .

.

As soon as the plants through
the soil

!

1

1

1

2
Watered once . .

387

477

317

106

588
589

224

293

205

45

469
175

57.9

61.4
Three days after plants

through the soil 64.7
When the bulb-like swelling on

the root was beginning
Three days after plants up and
|l^ five days later

42.5

79.8
Check 29.7

Note 1.—In Tables 13' and 14 flies were present at the time the radishes appeared
above ground.

Note 2.—Table 14 shows that in 1920 each treatment had some value, even the
one 24 hours after the seed was sown; that two well-timed applications were better
than the best single one; and that the best time for the first application was three
days after the plants came above ground and the worse time when the bulb-like
swellings on the roots were beginning.

TABLE 15

—

Showing Eesults at Guelph on Radishes in 1920.

Time of Strength Number Number Number Per cent. Per cent practi-
treatment treated clean wormy clean cally clean

5 days after egg lay-

ing began and 6
days later, May 25
and 31 1 to 1000-1 oz. to

6}i gallons .... 173 121 52 69.9 83.2
(23

slightly)

5 days after egg lay- •

ing began and 6
davs later, May 25
and 31 1 to 1000-1 oz. to

634 gallons. . .

.

18' 9 9 50 59.1
(4

5 days after egg- slightly)

laying began 6

days later and 8
•

days later, May 25
31 and June 8 1 to 1000-1 oz. to

6M gallons .... 410 259 151
(91

slightly)

63.2 85.4

5 days after egg-
laying began and 6
days later, May 25
and 31 1 to 1600-1 oz. to

10 gallons 138 92 46 66.6 78.3
(16
slightly)

None (check) None 146 3 143 2 1 2 1

(None
slightly)
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Note 1.—General observations tend to show that 5 days after egg laying begins,

as the date of the first treatment, is usually a little too late for the best results.

There is little doubt that had the treatment been given two days earlier a larger

percentage would have been clean.

Note 2.—The seed for the above plot was sown on May 8th. E^g-laying began
May 20th.

Note 3.—For weather conditions at Guelph in 1920 see Note 2 under Table 9.

Summary of Eesults Obtained on Cabbage and Cauliflower Seed Beds.

TABLE 16

—

Showing Effect of Corrosive Sublimate on Cabbage and
Cauliflower Seed Beds in 1920.

Dates
Date Date of Number Number Per cent

Kind of plant sown above
ground

treat-

ment

Tune 1

Strength plants
treated

clean clean

Cabbage " 21. May 29 1 to 1000-1 oz. to

&7 6M gallons .... 58 49 84.5
n " 21 " 29 I

&7
1 to 1600-1 oz. to

10 gallons 41 28 68.3
n " 21 " 29 2

&7
1 to 1000-1 oz. to

6M gallons. . . . 34 28 82.4
It " 21

" 21

" 29
" 29

Check . .

June ]

None.
1 to 1000-1 oz. to

65 24 36.9
Cauliflower

&7 634 gallons .... 50 42 84.0
(1 " 21 " 29 June 1 1 to 1600-1 oz. to

& 7 10 gallons 33 30 90.9
11 " 21 " 29 2 1 to 1003 () oz. to

&7 634 gallons. . .

.

30 29 96.6
(t " 21 " 29 June 3 1 to 1000-1 oz. to

634 gallons. . . . 38 36 94.7
' (I " 21 " 29 June 2 1 to 1000-1 oz. to

&7 634 gallons .... 75 70 93.3
n " 21 " 29 'une 3, 1 to 1000-1 oz. to

&8 634 gallons .... 69 64 92.8
u " 21 " 29 Check. None. 36 15 41.1

Note 1.—These plants were pulled and examined on July 2nd.

TABLE 17

—

Showing Effect on Cabbage and Cauliflower Seed Beds in 1921

Kind of plant

Cauliflower

,

Cabbage

. Date Date of

Date above treat-

sown ground ment

June 6 June 14 June 17

6 » 14 u 17

6 " 14 Check.
6 " 14 June 17

&22
6

a 14 Check.
6 " 14 Junel7

&22
6

u 14 " 18

6 " 14 June 18

Strength

1 to 1000-1 oz. to

634 gallons ....
1 to 1600-1 oz. to

10 gallons

None.
1 to 1000-1 oz. to

6^ gallons. . .

.

None.
1 to 1600-1 oz. to

10 gallons

1 to 1000-1 oz. to

634 gallons. . .

.

1 to 1600-1 oz. to
10 gallons

Number
plants

treated
Number

clean

30 25

35
31

31
17

32
35

30
19

37 37

35 32

44 40

Per cent
clean

83.3

88.6
54.8

93.7
54.3

100.0

91.4

90.9
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Intekences from the Various Tables of Results upon Cabbage,

Cauliflower and Radishes Given Above.

A study of the tables given justify us in drawing the following inferences:

—

1. That corrosive sublimate in solution will control satisfactorily the Cabbage

Maggot, not only on transplanted cabbage and cauliflower, but also on radishes

and on seed-beds of cabbage and cauliflower. In the case of the last two it should

be kept in mind that the seed was sown in rows and not scattered broadcast. The

latter method would make treatment slower and more difficult, and thus more

costly.

We may call attention here to the fact that the results on radishes were

better than the tables would indicate; for the majority of the radishes classed as

wormy, were sound except on the surface, which had been more or less scarred by

the maggots. Hence, where the tables classified treated radishes as 80%
clean there would seldom be more than 5% unfit for table use.

2. That, though in many cases a single well-timed application will give

satisfactory control, two applications are usually superior to one, but that more

than two are seldom required.

3. That on transplanted cabbage and cauliflower there was very little

difference between a strength of 1 ounce of corrosive sublimate to 6V4 gallons

water=l to 1,000, and 1 ounce to 10 gallons=l to 1,600, and that therefore the

latter should be preferred as being more economical.

4. That on radishes a strength of 1 ounce to 6j4 gallons of water==l to 1,000,..

and 1 ounce to 8 gallons=:l to 1,280 were about equally effective, and that each

was somewhat superior to 1 ounce to 10 gallons=l to 1,600, and that therefore

it would probably pay in the case of radishes and also of seed beds of cabbage and

cauliflower to use a strength of 1 ounce to 8 gallons of water, instead of 1 ounce

to 10 gallons.

5. That the best time for the first application would appear as a rule to be

on the third or fourth day after setting out the plants, or, in the case of radishes

and seed beds for late cabbage and for cauliflower, on the third or fourth day after

the young plants have come through the soil, provided that the flies are out and
egg laying has begun at these dates. The data given later on how corrosive

sublimate acts in controlling the insect will help to show that under normal

conditions this is the logical time for the first application.

6. That corrosive sublimate continues to be active for some time in wardi ng^

off attack upon the plants. The length of time probably depends largely upon
the amount of rain that falls soon a^ter it is applied.

7. That the second application should be given in the case of transplanted

cabbage and cauliflower in a week after the first, and in the case of radishes and
seed beds of cabbage and cauliflower a day or two earlier, that is; in five or six

days after the first application. A longer interval than a week between treat-

ments of any of these plants, usually gives decidedly inferior results. This shows

that the twi£ for control measures is before the maggots have had a chance to enter

the roots and not after they enter.
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Fig, 9.—Young radish plants with main root just beginning to swell. All

treatments are over before this stage is reached. The holes in the leaves are

caused by flea beetles. (Natural size.)

The fear has often been expressed that corrosive sublimate might destroy soil

bacteria, and so have some injurious effect upon the growth of the plant. These

fears are not justified; for if the directions for treatment given later are followed,

it will be found that not only is there no deleterious effect upon the plant^s growth

but that some years there is a decided stimulus to it.

How Corrosive Sublimate Protects the Plants.

As it would clearly be of value to know how corrosive sublimate brings about

control, a series of experiments with this object in view^ was undertaken.

Fig. 10.—The lower part of the two rows from the white stake

at the bottom to where the man is pointing received no treatment

the part beyond was treated with corrosive sublimate. The plants

were cabbages.
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Does it K^ll the Eggs?

In 1&19, Mr. Huckett, who was the writer's assistant in 1918 and 1919, and

carried on the investigation, conducted a number of tests, and came to the con-

clusion that corrosive sublimate destroyed only a small percentage of the eggs.

On discussing the matter with him the writer concluded that the methods used

did not afford a fair test, and consequently in 1920' instructed Mr. Stirrett, his

assistant in 1920 and 1921, to try new methods, which appeared to approximate

more closely to the conditions which would prevail in treated fields. These

methods and the results follow :

—

Experiraent 1.—^Small paper pill boxes with perforated bottoms were used.

Each box was about two-thirds filled with moist soil, then a piece of blotting

paper put in and the eggs placed on this. Another piece of the paper was put

over the eggs and the box inserted its own depth in the soil in the cabbage plot,

covered very lightly with earth and the whole saturated once with corrosive

sublimate. Checks were conducted in the same way except that they were

saturated with water alone. The results were.

Fig. 11.—The row on the left and the few
plants between the man and the building were
treated with corrosive subHmate, the remainder
of this row down to the white stakes was left un-
treated. The plants were cabbage.

Of 141 eggs treated 12=8.5% hatched and 129=^91.5% did not, and of 148

eggs in the checks 126=85.1% hatched and 22=14.9% did not.

Experiment 2.—Eggs were put inside a small folded piece of blotting paper

which was then placed beneath a cabbage plant and covered with about one-third of

an inch of earth. Then the whole was saturated once with corrosive sublimate, 1 to

1,000. The checks were treated in the same way but with water. The results

were :

—

Of the 75 treated eggs 6=8.0% hatched and 69=92.0% failed to do so; and of

the 69 eggs in the checks 59=85.5% hatched and 10=14.5%. failed to hatch.

Experiment 3.—Eggs were placed on moist earth in pill boxes with per-

forated bottoms, after first saturating the soil with corrosive sublimate 1 to 1,000.

Then the tops were put on and the boxes very slightly sunk in the soil beneath the

shelter of a cabbage leaf. Checks were treated the same way but water only used.

The results were :

—

Of 47 eggs treated 2=4.4% hatched and 45=95.6% failed to do so, and of the

46 eggs in the check 43=93.5%. hatched and 3=6.5% failed to do so.
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Experiment 4.—Eggs were placed on paper saturated with corrosive sublimate

1 to 1,000, and then inserted into a test tube and this corked. The check was

treated the same way but water only used. Eesults:

—

Of 37 eggs on the corrosive sublimate treated paper 1=2.7% hatched and 36=
97.3% failed to hatch, and of 40 eggs in the check 35=87.5% hatched and 5=
12.5% failed to do so.

Fig. 12.—The row on the left and the part be-

tween the man and the building were treated

with corrosive sublimate, the part from the man
to the white stake at the bottom was not treated,

the plants were Brussels Sprouts.

Other Experiments.—Various modifications of the above method were used

but in all the eggs were in contact with moisture all or most of the time. The

results were.

Of 131 treated 11=8.4% hatched and 120-=91.6% failed to hatch; and of

126 eggs in the checks 10'5=83.3% hatched and 21=16.7% failed to do so.

Inferences.—From the above series of experiments we see that of a total of

431 eggs treated only 32=7.4% hatched, whereas of the 429 eggs in the checks

368=85.8% hatched, so that there seems to be no question at all that corrosive

sublimate does destroy most of the eggs that come in contact with moist soil

treated with it. Eggs in these conditions are the main ones that count; for we

showed earlier that the great majority of eggs that are not in contact with moist

untreated soil fail to hatch in any case.

It should be kept in mind in all the above experiments that the eggs used were

gathered once every twenty-four hours from certain fixed plants, and so were not

treated immediately after being laid. This was done purposely, because it was

thought it would give a better idea of what happens in treated fields. It is almost

certain that had all been treated soon after being laid a much smaller percentage

and perhaps none would have hatched. In no case were eggs treated more than

once.

Merely dipping eggs once into corrosive sublimate, and after this dries, placing

them in favorable conditions for hatching usually does not destroy them.
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Does It Kill the Larvae.

In 1919 Huckett made a series of experiments involving 236 larvae in all to

determine this question. The larvas were of various sizes as secured from infested

radishes and cabbage roots, and were placed in flower pots containing moist earth

and sliced radishes and turnips. After leaving them there long enough to work

their way to their food, he saturated the contents of the pot with corrosive

sublimate 1 to 1,000. Checks were also made for comparison. Unfortunately he

did not make detailed notes of results, but his conclusions were that corrosive

sublimate in some unknown way caused almost all of the larvfe to leave their food

untouched, most of the larger larvae to pupate prematurely without any special

effort to escape, and nearly all of the smaller larvae—less than one-third grown

—

to try to escape, 113 out of 19Q in the treated plots having completely disappeared

compared with 11 out of 46 in the checks (five of these by accident).

k

Fig. 13.—Radishes of the same variety in the wet spring of 1919. Those on
the left hand had been treated with corrosive sublimate, those on the right with
tobacco dust and soot. Note the beautiful smooth round appearance of the for-
mer and the long, rough,'irregular outline of the latter. This difference however,
poes not occur every year. (Much reduced in size.)

In the tests in 1920 and 1921 an attempt was made to approximate more
closely to the conditions that would prevail in a treated field. Hence, young
cabbage plants that had just become well established were carefully dug up, the

roots washed and examined to see that no larvae were present, and the plants again

reset in the soil. Around each a definite number of larvae varying in size from
about one-quarter to two-thirds full grown, were placed in the loose soil close

to the stem of each plant. At the end of 15 to 30i minutes the soil around half

the number of plants was saturated with corrosive sublimate 1 to 1,000, and around

the other half, or check plants, with water alone. At the end of five days some of

the plants were dug up and examined and the remainder, some in six days and
others in nine days. The check of each plant was examined along with it.
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TABLE 18

—

Showing Eesults of Treating Larvae with
Corrosive Sublimate.

Number of plants
Number
maggots
used

Number
alive in or
on roots

Number
ali\»e in

soil

Number
dead

Number
changed
into pu-
paria

Number
disap-

peared

Plant 1 15
15
15

15
15
15
25
25
15
15

10
3

8
2
8
2
8
2
9

1

4
1

2
3

3

2

1

5
1

3

4
1

5
2
6
2
12
8
4
2

7

Check 1

Plant 2 4
Check 2 5

Plant 3 4

Check 3 2

Plant 4. . 6
Check 4 8

Plant 5 6
Check 5 4

Summary of the Above Table

Total larvae Number
Number
alive in or

on roots

Number
alive in

soil

Number
dead

Number
changed
into puparia

Number
disap-

peared

Treated 85
85

9
43

4
7

14
1

31
15

27
Checks 19

We have already seen that corrosive sublimate soluiion helps to protect the

vlants hy destroying many of the eggs in contact with it and now the aboA^e

siiminarv makes it clear that it acts also in another ivai/ to protect them, namely;

ly preventing the maggots from feeding upon them. How it does this we have

not fully solved, but it evidently kills most of the newly hatched larvae, for

though none so small as these were used in the above tests, yet when experiment-

ing with the effect of the substance upon the eggs it was found that whenever

these hatched out on blotting paper or soil which was saturated with corrosive

sublimate solution and was kept moist, the little larvae soon died, whereas in

the checks on blotting paper moistened with water they regularly lived for a

considerable time. The fact that, as shown in the summary, fourteen larvae

were found dead on the treated plants compared with one on the checks would

indicate a considerable killing poAver of the substance even on larvae some days

old. The larger larvae, however, live for several days in the presence of the

poison, though few of them enter the plant or feed upon it. ,This and the

fact that many of them change to puparia prematurely and that many disappear

show that in some unknown way the substance has an irritating and unfavourable

effect upon them.

A natural question that arises in connection with the failure of larvae, when
placed around treated plants, to feed is, whether the presence of the substance

on the roots themselves acts as a repellant. That it does so is strongly indicated

by the following experiment :—Two young cabbage plants were dug up, the

roots examined to see no larvae were present, then each was dipped several

times into corrosive sublimate solution, 1 to 1,000, and this allowed to dry after

each dipping. The plants were then reset in the soil which was left free from
the solution, the only corrosive sublimate present being on the roots themselves.

Around each plant 17 larvae were then placed as also around a carefully ex-
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umiiiod chock plant. At the end of 9 days all three plants were again dug

up and the roots examined. The check was dead and its roots were seen to have

been utterly ruined by the larvae. The other two plants were healthy and,

though slight signs of feeding upon the roots of each could he seen, no real

damage had been done to either.

No special experiments w^ere conducted to see whether corrosive sublimate

would control the larvae once they had entered the roots, but field observations

and observations during the course of experiments for other purposes tend to

show that once they are inside the roots many, if not all, of them are safe.

Late applications may someiimes do some good hut it is the early ones tliat

save the crop and allow the plants to develop normally.

Will Corrosive Sublimate Kill the Puparia?

This question is more interesting than important because there are no

puparia present around the roots at the times of treatment.

In 1919, from 885 untreated overwintering puparia, 174 flies emerged, or

less than 20%, and from 235 puparia kept under the same conditions but treated

with the solution shortly before emergence began, 60 flies emerged, or a little

over 25%. Hence here the corrosive sublimate would appear to have had no

injurious but a beneficial effect upon emergence. The explanation probably is

that soon after the 235 puparia were treated very heavy successive rains fell and

washed the substance out of the soil before it had done any harm, but not before

it had possibly had some stimulating effect, as many poisons have if taken in small

doses.

In 1920 out of 100 overwintering puparia treated shortly before emergence

began, 53 flies emerged, while from 100 puparia untreated but otherwise under

the same conditions 88 flies emerged.

In 1921 from 125 treated puparia 80 flies = 61% emerged, and from 175 pu-

paria untreated, 146 flies or 83% emerged.

Other smaller tests at various times corroborated the results of 1920- and

1921 and show^ that the solution applied shortly before emergence will destroy

some, but by no means all, of the puparia.

Method of Preparixg Corrosive Sublimate Solution and
Precautions to be Observed.

One must always remember that corrosive sublimate is a very deadly poison

if taken internally. Great care should therefore be taken to keep the containers

plainly marked "POISON,'' to see that all vesssels are well washed out after

using and that none of the liquid by any chance becomes mixed with drinking

water for humans or for live stock or is thrown into the slop for pigs, a thing

that might easily happen. Moreover it is necessary in the case of radishes not

to treat them after the bulb-like swellings have begun to form, but only at the

times recommended. In all cases it is early and not late treatments that control

the maggots, late treatments being not only dangerous for fear of the poison

remaining on the surface and, unless washed off, being eaten, but also either

altogether useless or nearly so.

We have used only the powdered form of the corrosive sublimate and have

found that this dissolves quite readily in cold water. Supposing we wish to

make 10 gallons of solution at the strength of 1 ounce to 10 gallons of water,
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our method is to place the ounce of the powder in a wooden pail, pour a very

small amount of water in it, scarcely enough to cover it, then with a stick crush

the lumps up and g-et the powder all wet, then about half fill the pail with water

and stir until it is dissolved, which will usually require only about five minutes.

Then pour the liquid into a wooden barrel and add the remaining water

necessary to make up to 10 gallons. Stir well before using. If it is desired

to make a 40 gallon barrel at a time use 4 ounces instead of 1 ounce, crush

and mix in a little water as before, then nearly fill the pail and stir until all

is dissolved. For preparing barrel lots a large 4 or 5 gal. pail is better than a

2 gal. one, as corrosive sublimate T\'ill not dissolve in small quantities of water.

The solution should be kept in wooden vessels as it will corrode tin or

other metals.

Methods of Applying the Solutiox.

The method adopted by us as the cheapest and simplest for most growers,

is to haul out in barrels the amount of the solution required for one treatment

of the plot and station it in a convenient place for the man who is to apply it.

>- < 'S-^/J^- '^.. ^*wl'

Fig. 14—One method of applying the poisoned

liquid.

Fig, 15.—A cheap dipper made from a tomato can and a lath or

stick. The front of the can should be pressed together a little to form

a sort of spout*

Then instead of using a watering can (without the rose or knob) or a special

tank with a soft rubber hose, as some do, we use -an old tomato can with top

rolled back and tacked firmly to a lath or stick about two feet long. (See Yig. 15.)

The front of this dipper should be pressed together a little with the hands to

make it act more like a spout. The liquid is carried in a wooden pail and about

one-third of a cup is poured directly around the stem of each plant, so that all

the soil immediatelv around it may be thorouehlv saturated for an inch or so in
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(leptli. With this device we fouAcl that one man could do 8,000 plants in about

ll.fteen hours. •
. .

. . •

Some very large grower^ have used a barrel with one or two lines of

rubber hose fastened to an cutlet at the bottom of the barrel. This outfit

requires one man to dr've and one to handle each hose.

For radishes >ve have found nothing more satisfactory than a watering can

with the top or rose removed from the spout. The liquid is poured directly down

upon the young plants so as to saturate the soil for aljout an inch on each side.

If the can is painted well inside first ar.d this allowed to ilrv it will help

to prevent injury from the solution.

How TO Determine AViien to Make the First x\pplicatiox.

We have already indicated that the first application in the case of trans-

planted cabbage and cauliflower should be on the third or fourth day after

the plants have been set out, provided that the flies are present at the time of

transplanting and are laying eggs or ready to do so. In the case of radishes

and of seed beds of cabbage and cauliflower practically the same rule holds

true cnly that it will be on the third or fourth day after the plants have come

through the soil. The problem, therefore, is how to determine when the flies

will be present aiul either laying eggs or ready to do so; for it is evident that

the corrosive sublimate solution for best results should not be applied before

egg-]aying begins, as otherwise it would lose much of its power in the meantime.

Moreover as it repels the young maggots themselves from the plants, or kills

them, in addition to destroying many of the eggs, the logical time to secure the

l^.est results from the first application is just as the eggs are beginning to hatch,

or a few hours before or after; wdiich as we have shown before will usually be

en the third or fourth day after egg-laying begins, and hence this length of time

after the plants are set out or have come through the soil, provided the flies

are present and ready to begin laying.

There are two simple ways of determining when the flies are present and

laying eggs :

—

(1) The most accurate is to become familiar with the appearance of the

eggs (See Fig. 3), and every third day after the plants have been set out or

after the radishes or seed beds of late cabbage or cauliflower have come through

the ground, examine the soil around a dozen or more plants for the presence

of the eggs. In doing this use the blade of a knife and turn over the surface

of the soil for about one-third of an inch deep right against the stem. If the

eggs are present their white color will make them easily seen. At first there

will be only one or two eggs to a plant. It is wise to search for them on plants

near the previous year's plot of cabbage or cauliflower and preferably in a

sheltered warm place such as the flies would naturally choose at first. It is

scarcely necessary to search for them in cold backward weather as this retards

the emergence of the flies. The next day after the eggs are found begin the

application. A number of our growers are using this method already and with

2'ood success.
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(2) The other method of determining wlien the flies are present and egg-

laying has b^gun is to watch the development of plum trees. In the four years

of our investigations we found that the right time for the first application

corresponded fairly closely iritli the time when European plums were almost, hut

not cjuite, in full bloom, or—where there icere no European plums—ichen native

plums were just beginning to bloom; since they are a few days later than the

European species. At this date the flies had not only appeared but had begun

laying, and some years a few eggs had hatched. The heat necessary to cause the

plums to bloom is always sufficient to cause the flies to emerge. Some years

it is true, the flies are out a little earlier in relation to the bloom of plums

than others, and yet the cool weather that in such cases intervenes and retards

the development of the bloom will also act in retarding the activity of the flies

or, in case eggs have been laid, in lengthening the time necessary for their

hatching. The method is not a perfect one, but we believe it may be followed

safely in Ontario, only there must be no delay in applying the treatments once

the plums have reached the stage mentioned. As this is the latest safe date

it is better to err by being a day or two too early than a day too late.

Note.—-If only one application is given the time for it should be as just outlined.

Time for the Secoxd Application.

The second application as shown by the results of our experiments and by

the experience of other investigators should in the case of cabbage or cauliflower

be made one week after the first, and in the case of radishes and seed beds of

cabbage and cauliflowers in five or six days after the first.

Cost of Treatixg ax Acre of Cabbage or Cauliflower.

One acre of cabbage or cauliflower is estimated to contain about 8,400

plants. One gallon of the liquid will treat once vO plants, therefore 120 gallons

will treat one acre once, and 240 gallons will treat it twice which is the required

number of treatments. One ounce of corrosive sublimate makes ]0 gallons of

solution therefore 24 ounces at $2.00 per lb. Avill cost $3.00. Therefore the

cost of the material per acre is $3.00. (Some druggists this year, 1922, are selling

corrosive sublimate at $1.50 per lb. but most will charge $2.)

To dissolve the corrosive sublimate for one 40 gallon barrel and fill the

water will require one man approximately 15 minutes; hence to dissolve it for

6 barrels or 240 gallons will require 90 minutes or II/2 hours. Therefore the

cost of dissolving the corrosive sublimate and filling the barrels at 25c. per hour
will be about 3S cents.

Hauling out the barrels to the field and stationing them in a convenient

place (2 trips) will require about 45 minutes. Therefore the cost of hauling

the solution to the Held at 50c. per hour for one man and team would be approxi-

mately 37 cents.

The application of the solution to the plants will require one man 30 hours:

therefore ihe cost of the application itself for one acre {two treatments) at

25 cents per hour will be $7.50.

Summary of Cost
Material $3 00
Dissolving material and filling barrels 38
Hauling to field 37
Applying the solution to the plants 7 50

Total Cost per acre $11 25

This works out to $1.34 per 1,000 plants.
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Other Factors in Control Sometimes Eecommended.

(1) Fertilizing and cultivating. Observation and experience show that if

the soil is well fertilized and therefore rich in plant food, and is well prepared

before the plants are set out, and kept well cultivated while they are developing,

the plants will have a mu?h better chance of surviving attack than if the soil

is poor and is not kept well cultivated. This is because the rich soil

hastens growth and often enables the plant to throw out new roots to take

the place of those destroyed by the maggots. This is especially noticeable if

a good shower comes when maggot attack is at its height. As one would expect,

plants in light sandy soil usually suffer most. Nitrate of soda applied around

the plant just after setting out is a help.

(2) Planting in hlaclc alluvial soil. At Burlington there were certain areas

of this black alluvial soil in which cabbage had been grown for many years, and

yet, according to the owners, were never noticeably injured by the maggots.

Our own observations tended to confirm these statements. The flies laid freely

around the plants but very little loss ensued. AVe have not been able to deter-

mine definitely the cause of this immunity. Richness of soil alone does not

seem to be the sole factor though it is probably an important one.

(3) Rotation of Crops. This is often given as a valuable factor in maggot

control. In most vegetable growing centres, however, it can of necessity play

only a very minor role; because vegetable farms are usually small and unless

the new crop is planted a quarter of .a mile or more away from the old one

the flies soon find the plants and lay around them. There seems, however,

no doubt that where the crop can be grown a good distance away from the

previous year's plot it is much less attacked as a rule. This was well illustrated

at Burlington by a large plot of radishes on moderately rich sandy soil about

half a mile away from any infested field. In it the radishes were almost 100%
clean though other radish plots were severely attacked.

(4) Removing the soil from around the plants from rune to time. This

method practiced by a few small growers helps, from the fact that every time

the soil around the stem is removed most of the eggs present are taken away
with it and the maggots from these perish. New soil of course would be thrown

up by the cultivator to take the place of that removed and this at first would

be free from eggs. The work, however, of going over thousands of plants with

a hoe and carefully removing or changing the soil makes it impracticable except

in small garden plots, where it could be used to advantage.

(5) Planting in exposed or windswept situations. It has often been claimed

that the flies avoid exposed or wind-swept areas but our observations would
not support this claim, as we saw several cases of severe infestation in fields

exposed to the full force of the wind.

Fortunately while some of the above factors are of value against the Cabbage
iMaggot the insect can be controlled by the corrosive sublimate solution quite

independently of any or all of them.

SUMMARY OF DIRECTIONS FOR CONTROL.
A. For Early Cabbage and Cauliflower.

Give two treatments with corrosive sublimate at the strength of 1 ounce

to 10 gallons of water, applying in each case about one-third of a cup of the

solution to the soil right around the stem of each plant. Make the first treat-
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merit on the third or fourtli day alter setting ont the phiiits, if the setting out is

not done until European i)hinis are almost in full hlooni or native plums are

just beginning to bloom; if, however, the plants are set out c.irlier than this,

wait until the plums have just reached this stage or until the eggs can be found

around the plants and then at once apply the liquid.

Apply the second treatment one week after the first.

Note 1.— If any one prefers, he can give the first application on ths fouitli day
after setting out the plants quite independently of the cate of setting out and follow

this by two or more treatments at intervals of a week between each. This, however,
is a costly method and no better as a rule than the other.

Note 2.—If for any reason the setting out cf the ])lant3 is delayed until after

the stages of bloom for plums given above, the seed -bed is almost sure to become
infested; hence in such a case it should be treated once with corrosive sublimate,

1 ounce to 8 or 10 gallons of water, as soon as European plums are neaily but not
quite in full bloom or native plums are just beginning to bloom, or as Foon as the

eggs can be found around the plants. Saturate the soil thorcu^hly with the liquid.

B. For Late Cabbage axd Cauliflowi:k.

Protect the seed bed for these by treating it twice witli corrosive sublimate

1 ounce to 8 gallons of water, giving the first treatment on tlio third day or

not later than the fourth day after the plants have come tlirough the soil, and

the second, five or at the most six days later. Thcrcughly saturate the -oil

around the plants in each case.

If the plants themselves are set out during the first Inlf of June it would

often be wise as an insurance, especially in the case of cnuliflcwer, to treat them
once, namely, on the third or fourth day after setting out, wth corrosive sub-

limate 1 ounce to 10 gallons of water. Xo more treatments are necessary.

iN'oTE.—Egg laying would of course have begun Ijefore the above seed beds

would be above ground.

C. Foe Eadishes.

Saturate thoroughly the soil around the plants with corrosive sublimate

solution 1 ounce to 8 or 10 gallons of water (preferably 8 gallons) first on the

third day, or not later than the fourth day, after the plants have come through

the soil, if they do so after European plums have almost come into full bloom;
or native plums are beginning to bloom; if, however, they come through before

this, wait until the bloom is in this stage, or until the eggs can be found around
the plants. Make the second treatment five or not later than six days after the

first and with the same strength of corrosive sublimate solution.

If later crops of radishes are grown they too should be treated at least

once, namely, on the third or fourth day after they come tlirough the soil.
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Kural eommnnities are sliowino^ a keen desire to develop their own social

life and to provide entertainment tlirougli local talent. It is not always easy

for those who live in the country to uet I'elVreiice Ixiok- on. oriz-anization, procedure

at meetings, and other necessary details. This bulletin is designed to help those

who have not liad much experieiice in such matters. The ili'st part deals with the

organization and management of the society, while the second ]xirt contains some

suggestions for the use of speakers, together with a few hints to judges and

critics. As far as possible, concrete illuslratioiL<, or "models," of the different

parts of the work iiave been given.

A.—Orgaxizixg and Maxactng a Sonr.TY.

The following remarks apply broadly to commniiity clubs, improvement asso-

ciations and others, as well as to literary societies. These differ only in their

special objects, their general organizations l)eing very similar. We must at the

outset caution people against the i)resent craze for oruanization. If there are

already societies which can handle the debates and social gatherings of the

community, it is w^orse than useless to form new ones. A section with too many

clubs or associations is •'top-heavy''. With this word of warning we may now

proceed to tlie details of organization.

There are two objects which are absolutely fundamental. First, to arouse

interest in the scheme; second, to keep that interest alive. The latter is perhaps

the more important, because it is frequently forgotten. In the first flash of

novelty people are apt to think that a society, once started, will go on running;

but enthusiasm soon wears off unless tliose in charge are constantly looking ahead

and planning to keep their meetings lively, interesting, and full of variety.

To make a success of the scheme requires work, and woi'k and again work; but

the result is well worth the pain§.



The First Orgayizatiox Meetixo.

The first meeting iiiiglit take tlie form of a banquet or picnic, "vrith songs,

recitations or games. The most favourable moment for discussion is of course

after the meal. The people who are putting the idea forward should have their

details thoroughly in order. The master of ceremonies, or chairman, or whatever

he may be called, should rise and state the object of the meeting, and having out-

lined the benefits of a society such as is proposed, should call upon someone for a

motion.

Motion : That in the opinion of this meeting it is desirahle to form a society

to encourage public speaking and interest in current events (or

any other object).

The motion is seconded; then the chairman invites a general "discussion of the

subject. He should make it clear that, if anyone present has objections, now is

the time to bring them forward. Supposing the idea to be generallv approved,

he will put the question to the meeting, and announce that the motion i> carried.

It is important to have a list of members as soon as possible: therefore the next

step should be to pass round a paper on which those who wish to join may sign

their names, while the business proceeds. The chairman should nomiaate a secre-

tary to look after this, and to keep a record of motions passed, officers elected

and committees appointed.

The chairman then calls for the election of officers. The number of officers

depends of course on the size of the association and its membership. While one

does not want large committees and cumbersome organization, it is well to have

enough men in office. Responsibility should be distributed over tlu- greatest

number. A society run by one or two men is less likely to live and pi'osper than

one in which each member takes his turn in office. C'reate as many officers as you

can employ profitably and see to it that each luis something to do. The following

list of officers is suggested

:

President: Two Vice-Presidents: Secretary: Treasurer; Critic.

It will not always be possible to find a man who is able and willing to be the

official critic, but if such a person is available he should be induced to act in that

capacity. The critic should be a man of some influence in the community, well

educated, broad-minded, and pos.^essed of a sense of humour. He need not neces-

sarilv have had previous experience. Constructive criticisms are a great help to

inexperienced s])eakers, and they can be made interesting and amusing as well

as instructive.

The officers havin«v been elected, the chairman now retires in favour of the

new president. The latter's first duty will be to acknowledge the hoiiour of election

to office. His next will be to provide for a constitution and by-laws. For this

purpose he nominates an executive committee: he may appoint the two vice-

])residents and the secretary to act with Iiim in framing a constitution etc.: or

he mav tliink fit to appoint a special committee for this purpose alone (see

Constitntiuii given below. Art V. Sec. 13). For the convenience of such

committees a draft of a constitution follows with some l)y-laws. These of course,

can be altered or amended as ma.v l)e thought necessary.

COXSTITUTIOX AND BY-LAWS.

The constitution of any society is a statement of its guiding principles: the

bv-laws deal with smaller matters, in this case, rules for debate, amount of

subscriptions etc.



CONSTITUTION.

Abticle I.

—

Name.

Section 1. This association shall be called the S-ociety of

Article II.

—

Officers.

Section 2. The oflacers of the Society shall be: President, two Vice-Presidents, Sec-

retary, Treasurer, and Critic.

Section 3. The officers of this society shall be elected every six months. No person
shall be eligible for the same office during two consecutive terms.

Section 4. If a vacancy occurs in any office, the society shall, at the next meeting
elect a person to fill such office.

Article HI.

—

Duties of Officers.

Section 5. The duty of the President shall be to preside at meetings of the society

whenever possible, and to see that the rules of the society are carried out.

Section 6. The duty of the 1st and 2nd Vice-Presidents shall be to perform the duties

of the President in the absence of that officer.

Section 7. The duties of the Secretary shall be: To take minutes of all meetings of

the society; to do all correspondence of the society not otherwise pro-

provided for.

Section 8. The duties of the Treasurer shall be to take charge of all moneys be-

longing to the society, and to keep account of all receipts and expenditures
in a book kept for that purpose.

Section 9. The duties of the Critic shall be to be present at all meetings, criticize

the speeches made and offer suggestions for their improvement.

Abticle IV.

—

Membership.

Section 10. Any person resident in the district of may become an active mem-
(bei of this society, on being proposed, seconded, and duly elected by a
majority of the votes cast, and on payment of the regular membership fee.

Section 11. Any person may become an hcinorary member of this society by election, pro-

vided three votes do not appear against him. He shall be entitled to all

the privileges of membership, except voting and holding office.

Article V.

—

Executive Committee.

Section 12. At the first meeting of his term the President shall appoint two persons,

who together with himself shall act as an Executive Committee. Their
duty shall be to arrange programmes, and select questions for debate. The
Committee shall have full power to place active members on the programme
as it may see fit.

BY-LAWS.

1. The regular meetings shall be held at (place) on (day) of each second week,
at .... o'clock.

2. The number of members constituting a quorum shall be . . . If less than
this number are present, the chairman shall adjourn the meeting without transacting
any business.

3. The Order of Business for regular meetinsrs shall be: Reading of Minutes of
Last Meeting; Reports of Connmittees—neia business; Program—National Anthem.

4. The annual membership fee shall be $...., to be paid to the Treasurer not later

than in each year.
5. Any member failing to pay his fee within the specified time shall forfeit his

privileges of membership until the fee be paid.
6. The rules of debate are: etc., etc.

There is really no hard an'd fast line between constitution and (by-laws.

Some societies put even-thing in the former. As a general principle, however, it

is better to make the constitution cover rules which are not likely to be altered

;

by-laws, on the other hand, are less rigid, and include matters upon which

opinion may change. A full discussion of this point may be found in "The

Young Men's Parliamentary Guide,'' by M.P., published by MacMillan, Toonto.

(75 cents).



Secoxd Meeting.

In the first meeting the formal business will prol^ably end with the election

of the various officers and committees. The or'der of business in the second meet-
ing will be as follows:

1. Secretary reads the minutes of the last meeting.
2. Chairman declares them adopted, if there are no errors or omissions.
3. Chairman calls upon the Executive to read the draft of the proposed Constitu-

tion and By-laws.
4. Chairman then asks whether anybody will make a motion that the constitution

and by-laws be accepted as read. If there are objections to this he submits each clause
for the approval of the meeting.

5. Constitution and by-laws having been voted upon, either as a whole, or clause
by clause, the regular programme is given.

If practice in debating is the primary object, it would be well to ask for an
expression of opinion on each clause; in this case the business would occupy a

large part of the evening. If on the other hand the main object is entertainment,

it is advisable to get through the formal business as quickly as possible. The
Chairman will use his discretion in the matter.

PROGEAMS
The executive committee has the most difficult part of the business. The

life of their society depends on the kind of programs they provide. Their main
object should be to educate and amuse at the same time—which is easier to say

than to do.

The first duty of the comimittee should be to outline an entire program for

the season, or at any rate for their term of office. In this way thev will be able

to keep a continuity in their work, land their programs will be uniform in quality.

Unless this is done, one frequently has an excellent program followed by a duU
one, hastily thrown together. It is usually the latter that people remember; the

wise ones shake their heads and say the society is going to the dogs and the next

meeting, witli a brilliant program, draws only half an audience. A good plan is

to have a card printed with the dates of meetings and main features of the pro-

grams, and to distribute copies to members. The extra expense entailed will be

entirely justified by larger attendance and more intelligent interest, for people

will have time to think over the subjects beforehand. If the treasurv^ will not

stand this luxury, the committee can at all events keep a list of the programs, and

the chairman, at the close of each meeting, can announce the general character of

the next evening. The doings of the society should be kept ''in the pulblic eye.''

"Team DEBATEs'^ In a community where there are many young people com-

petition is always keen. If harnessed and set to work, this spirit of rivalr}- or

contest is a most useful factor in community life. The executive might profit

thereby, and organize la series of "teana debates." The picked teams would

represent, say, the north and south halves of the township. Tho prize might be

a cup, a pennant, or even a chicken dinner, paid for by the losers. The details

would have to be worked out, of course, according to existing conditions. Here

is a scheme that has been successful in more than one Ontario commtmity:

—

Two captains pick teams for a contest that runs for six weeks, with a

program each week. Thus each side has to give three programs. The

competition is decided on the point system, points being awarded as

follows

:

For each debate won 50 points.

For each new debater (who has not spoken in the society, previc.u.sly) 25

For each new member gathered in (subscription 25c.) 25

For the best and most original program 25 "



After such a contest as this the whole society might select their best dehaters,

and challenge a neighbouring ckib to a final battle, at the end of the season.

Subjects for Debate. In a special Bulletin of the Ontario Agricultural

College, is a comprehensive list of subjects for debate. For the first few meetings

it might be well to take questions of local interest, such as improvements to the

school, the formation of an athletic league or even the relative merits of dairy

and beef cattle. The best debate is one which the whole audience can follow; so

that a local subject, if it is important enough, usually produces a very keen argu-

ment, and often provokes lan interestiug general discussion afterwards. Later in

the season it migiht be well to choose subjects of more general interest. The
great 'difficulty is to select topics that have some solid value, and at the same

time to avoid discussions which are so serious that they distress the young and

make the aged sleep. In any case, unless the evening is altogether a romp, one

should avoid suoh a subject as : "Eesolved that good temper is more desirable in

a wife than cleanliness and smartness. . .". People often choose a subject like

this because they can talk about it without much preparation. Such,^ alas ! is

human nature.

Variety in the Program. In every conmiunity there are gifted individuals

who are natural entertainers. One of the great and abiding benefits of a literary

society is that it discovers these people and hrings them out. The blossom of

local talent is no longer doomed ^'to waste its sweetness on the desert air." An
executive committee should always he on the watch for symptoms of genius in

their fellows and should foster and encourage everything of this kirid. Every

program should have some musical numbers, some readings or recitations, and if

possible some general choruses (Community Singing). An occasional Mock

Parliament or Mock Trial, with one or two musical numbers interspersed, will

provide a good evening's entertainment. For the ibenefit of those working on

programs, I give in order, models of special programs, of a Mock Parliament and

a Mock Trial.

A. First Program of Season.

Reading of minutes.
Chairman's address.

Song or Instrumental Selecticoi.

Debate: Resolved that a Community Hall should be built in this township.
Song or Instrumental Selection.

Reading or recitation.

Judges' decision and critic's remarks.

Open discussion on. question debated.

God Save the King.
«

B. Scottish Night.

Chorus: Scots wha hae wi' Wallace bled.

Scotland in Canada.
(A talk on some famous Scotch-Canadians.)

Sc»ng: My ain Folk, or

Flow Gently, Sweet Afton.

Readings from Burns.
Harry Lauder, (impersonation.)

Community singing of old Scotch Airs, concluding with "Auld Lang Syne."

C. English Night.

Chorus: Rule Britannia.

An Illustrated lecture on Shakespeare or Shakespeare's clowns.

Sailor Songs: Three for Jack, Nancy Lee, Davy Jones' Locker.

Cowper's John Gilpin or reading from Dickens.

Community singing of old English airs, etc.



D. Canadian Night.

Chorus: The Maple Leaf.
Recitation. Here's to the Land William Wye Smith.

Sketch. "Sam Slick" or, Lecture—Some famous Indians in Canada
or, Canada's position among the Naticois.

Instrumental Selection.
Recitation from Pauline Johnson's Poems or W. H. Drummond or Robert Service.

Reading from Leacock.
Canada.

Some of these numbers may require an outside speaker, althoug*h if anyone desires

to work up the subjects the material can easily be furnished iby the Department of

Enoiish, O.A.C. For organizing Community Singing see Bulletin on Debates and
Plays.

MOCK PAELIAMEXT.

As its name implies this is an imitation of the forms and usages of the real

parliament. While its chief object is generally to amuse people a mock parliament

also serves two useful ends: it teaches us someitliing of the manner in which

government is carried on, and it encourages backward speakers.

The first step is to appoint the following officials: Speaker, Clerk of the

Commons, Sergeant-at-Arms. The Speaker should be the best man available, a

person of sound judgement, of clear and swift decision, of open and impartial

mind ; he should be firm in control, yet good-naitured and possessed of a sense of

humour. The Clerk should b^ a good writer, and should liave a clear voice, since

he reads the announcements from the Speaker's platform. The Sergeant-at-Arm?

should be either the largest or the smallest mian available.

Next comes the division of the memlbers into parties. The Government should

have a small majority over the Opposition. A good plan is to have also an In-

dependent or Progressive party^ which by throwing its vote to one side or the other,

can bring about the success or defeat of the measure under debate. This Indepen-

dent party should be composed of persons who are capable of looking at a question

from both sides, and their vote should be given to the party which has put for-

ward the best arguments.

The parties may elect their leaders, or these may be appointed by the

executive committee ; if possible, however, it is better to have the Premier and

Leader of the Opposition elected by their own colleagues. Then the Premier names

his Cabinet. Following are the titles of the different ministers:

CaMnet.

Prime Minister.

Minister of Finance. Minister of the Interior.
" Justice (Attorney-General.)

" " Soldiers' Civil Re-Establieh-
" Public Works. ment.
" Militia and Defence.

" " Agriculture.
" Trade and Commerce. " " Labour.
" Railways and Canals.

" " Customs and Excise.
" Lands and Forests.

" " Marine and Fisheries.
" " Mines. Secretary of State, Postmaster-General,,

Solicitor General.

From this list the Leader of the G-overnment can form his cabinet, enlarging

or reducing it according to his needs. For the ordinary members of the House

it is a good plan to invent fictitious names and constituencies, such as Henry



Haytedder, Member for Chipmunk Corners, etc., etc. Of course the parliament

can be made a re^lar burlesque if desired, but the most succesful entertainments

of this kind are those in which amusement and serious discussion are judiciously

mixed. •

,

-i' f •

Now comes the actual workinor of a mock parliament. Some societies carry

the parliamentary usage through their whole season. The session is opened with

full formalities, election of Speaker, Speech from the Throne, Debate on Speech,

Petitions, Reports on Committees, Introduction of Bills, etc. etc. The business

is continued from meeting to meeting. This method is possible only in well

organized communities where there are all facilities for frequent meetings. It

is more suited to a college or school than for a rural section. Should any society

wish to undertake this, however, it would be well to write to The King's Printer,

Ottawa, for the official Journal of Debates (5 cents per copy or $3.00 per session).

For most purposes it is best to take as a model an ordinary day during the

session, leaving out the cerem.onies of opening parliament, unless specially desired.

If possible the hall should be arranged in the following manner ; at the end is a

platform on which the Speaker's chair is placed, below the Speaker and in front

of him is the Clerk's table ; at the right is a chair for the Sergeant-at-Arms.

The Cabinet ministers sit in the front benches of the Government. The
members of the Government occupy the benches to the right of the Speaker's

chair; the Opposition to the left. The audience are seated round the outside of

the room. All members being seated enter the Sergeant-at-Arms, carrying the

Mace, which he places ceremoniously on the taibld; enter the Speaker followed by

the Clerk; he takes his chair. After a few seconds he rises and begins the

proceedings by calling the Order of Business from the Order Paper. The opening

ceremonies may be made as elaborate and dramatic as desired. There is a good

opportunity here for anybody with ability as a stage manager. After the formali-

ties are over the business might proceed as follows:

—

1. Question of Privilege.

The Honourable Ichabod Crane, Member for Sleepy Hollow.
—"Mr. Speaker,

Before the Orders of the Day, I rise to a point of privilege. Jn yesterday's

issue of 2'he Daily Flare-Up I am reported as having said that Nebuchadnezzar

belonged to the Progressive Party, T T'-ish to say. Sir, that the Progressive

Party is not at all anxious to claim Nebuchadnezzar as one of their own.

It was true that he was progressiv*? in a sense : for as a poet so beautifully

sings

:

"Nebuchadnezzar, King of the Jews.

Sold his wife for a pair of shoes."

It is also true that he had leanings tovv^ards the lagricultural life, even to the

extent of nourishing himself with the grass of the field. But I feel, Sir,

that nobody with any knowledge of the aims and ideals of the Progressive

Party could for a moment couple iiis name with theirs". Et'.., etc.

The Speaker: "The point of the Hon. Member for Sleepy Hollow is well taken.

The House is glad to receive the truth of the matter."

2. Petition

Clerk reads the following petition:

To the House of Commons of Canada in Parliament assembled:

The Petition of the undersigned humbly sheweth:
1. That all the Provinces of the Dominion, with the exception of the Prairie Pro-

vinces have full control of their mineral resources and have had the same for a

number of years.



2. That the said Prairie Provinces have enormous resources in minerals, particu-
larly coal and oil, which, under existing conditions they are unable to develop.

3. That the only means of developing these resources, to the great 'benefit of the
whole Dominion, is to place them in the control of their respective provincial govern-
ments.

Your petiticaiers therefore humbly pray:
That an act of Parliament be passed granting the said Provinces full control of all
minerals within their borders.

And as in duty bound your petitioners will ever pray.

Signatures, etc.

The Speaker: ^'Is it the pleasure of the House to receive this petition (or

these petitions) ?

A Member : I move that this petition (or these petitions) ibe received.

Another: I second the motion.

^ote—After this it is in order to debate the matter. If a petition is wrongly

worded, for instance, not containing the necessary '^'prayer/' or if it

casts some reflection on any person or institution—e.g. if clause 2

of the example given above were to read as follows:

'•That the Prairie Provinces have enormous resources etc., etc. which

under the present unjust and shameful conditions they are unable to

develop" ; then the House would be obliged to refuse to receive it.

After a short debate the Speaker directs the Clerk to read the question

and the motion is passed or rejected, as the ca^e may be. Xote.

This is the procedure outlined by Bourinot for the Dominion Parlia-

ment. In practice there is seldom any debate on petitions.

3. Second Reading of a Bill respecting the Taxing of Unmarried Males

Note.—It is on the second reading of a Bill that the main debate takes place

:

the first reading is intended to warn the members of the House, so that

they may be prepared for debate at the next reading.

The Speaker. It has been moved by Mr. Henpeck and seconded by The Hon.

Pater Familias.

"That all unmarried male citizens of Canada, who have passed the age of

twenty-five years, be taxed one hundred dollars per year for the rest of their

natural lives."

A Member of the Government will now rise to speak in support of this

motion and when he has finished, one of the Opposition will reply; after this the

debate will run itseK. If two members rise at the same .time, the Speaker

decides who has the right by naming the privileged person. ISTo member may
speak twice upon the same motion, but he may correct an opponent who misquotes

him. If the debate appears to languish, a ''fake" telegram may be brought in

and read on the floor of the House, e.g. Urgent telegram for Mr. Hank Halibut

of Herring Harbour: ''Old White Hen hatched T out of 13. Come at once."

Then again members can rise to points of order of all kinds. The Speaker

decides these in the following manner

:

A Meimber: Mr. Speaker, I rise to a point of order.

The Speaker: State your point.

A Member: The honourable member for is casting a reflection on the

members of the Opposition when he taxes all bachelors with cowardice. There

are several gentlemen in this House who are unwilling bachelors solely through

the force of circumstances, etc. etc.

The Speaker : Your point is not well taken, (to the former speaker) The

honourable gentleman vrill proceed with his speech.



Amendment
Any member, during the course of debate, may bring in an amendment to

the original motion. This usually takes the form of a proposal to strike out

certain words altogether or to substitute other words.

A Member. Mr, Speaker, I beg to move as an amendment to this motion that

the words "for the rest of their natural lives'^ be struck out of the ques-

tion, and the following words substituted "until they shall have reached the

age of sixty years.''

Another Member. I second the amendment.

The Speaker. Mr. A. Moves, seconded by Mr. B. that (original motion). To
this Mr. X., seconded by Mr. Y., moves in amendment that the words •

The vote shall be on the amendment. Is it the pleasure of the House that

the amendment carry?

This opens the way for continuing the debate on slightly different lines. The
mover of the amendment gives his reasons and the seconder also; then someone

replies against the amendment and for the original motion, or against both. It

is permitted to have before the House at one and the same time, (a) the motion

(b) the amendment (c) the amendment to the amendment; but for Mock Parlia-

ments one amendment only is best. There is an opportunity here for some strategic

work by leaders who keep theirs wits about them. For instance, a government

leader, perceiving the debate going against him, may propose an amendment which

robs his opponents of their best arguments. Thus the motion in its new form may
succeed where the other would have failed. To meet this stroke the opposition may
move what is called "the previous question," in the following words : '^^Mr, Speaker,

I move that this question be now put." If this motion is carried, the Speaker

must put the original question then and there; there is no further debate or

amendment possible. If, however, the "previous question motion" is defeated, the de-

bate may continue but the final vote may not be taken till another day. For Mock
Parliament of course it is always well to conclude with the final vote; therefore

the motion for "previous question" should not he used unless the debate is to be

carried over to another meeting.

Putting the Question.

After the motion and amendment have been thoroughly debated the Speaker

asks if the House is ready for the question. The members signify their readiness

in the usual way, and the Speaker says: "Call in the members." Then the Ser-

geant-at-Arms and the Party Whips go out and gather in all the memlbers who
happen to be in the lobbies, and returning, bow to the Speaker, to signify their

readiness. A certain amount of fun may be introduced here in rounding up mem-
bers who have previously left the room, as though reluctant to vote. Then the

Speaker proceeds as follows

:

"Those in favour of the motion (or amendment) say ^Yea'—a roar from
'Yeas.'

Those of the contrary opinion say ^No'—Eoar from ^Noes.'

In my opinion the ^Yeas' have it."

Immediately five members rise signifying their disagreement. The Speaker then

directs the Clerk to call the roll first for "Yeas" and then "Xoes," the members
standing until their names are checked off. In a Mock Parliament it might be

better just to count the number, since the roll-call would take some time. After

taking the vote the Speaker announces the result: "I declare the amendment car-
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ried/^ The motion is then put and declared carried as amended. (Loud and up-

roarious applause). Some memlber usually the Leader of the Government then

moves an adjournment and! the Speaker says : "This House does now stand

adjourned sine die.'^ (or until the next meeting, naming the date).

Note.—In the Canadian Parliament the amendment is put first. If it is lost the
original motion is then put; if it is carried the amended or altered motion is put and
declared carried without another vote.

In this account of an imiaginary mock parliament the important points have

been covered. Detailed information on rules of debate, etc., is to be found in

Bourinot's Citizens' Manual, $1, Carswell Co., Toronto, also from The Young
Men's Parliamentary^ Guide, already mentioned. Everv' literary society should have

at least one of these books of reference.

MOCK TRIAL.

The Mock Trial will furnish much fun; it is of course a pure burlesque and

belongs as much to the work of Dramatic Clubs as of Literar}- Societies. We shall

outline very 'briefly the procedure of one of these forms of entertainment.

Officers.—Judge; Sheriff; Clerks of the Court; Counsel for Plaintiff and fof

Defendant ; Crier ; Court Reporter ; some Constables.

Enter the Judge. The Court Crier then proclaims : '^'Oyez, Oyez^ Oyez. All

persons having business to do before this Court, draw nigh and give your attention

and ye shall be heard. God Save the King."

The Clerk then reads out the names of the jurymen, drawing slips of paper

from a box. In a Mock Trial it is important that both sexes be represented on the

jury. The la\\^ers acting las Counsel have the right to challenge as many as four

of the names read out. Any party so challenged may not sit on the jury. Of

course fictitious names should be used. Then the Jury is sworn in by the Clerk

of the Court. "Ye shall well and truly try, and true deliverance make, between

the parties hereto, and a true verdict give according to the evidence."

After the taking of an oath, the person sworn may bite a biscuit or an apple,

in token of the solemn nature of the undertaking.

Counsel for Plaintiff then outlines the case, and tells what he is going to bring

forward as evidence. He commences with the words : "May it please your Lord-

ship and Ladies and Gentlemen of the Jury " After this, the first witness

for the plaintiff is called—often the plaintiff is the first witness. He gives his

name and is sworn by the Clerk in the following manner.

"The evidence you shall give to this Court and Jury, touching your knowledge

of the matters in question hetween the parties shall be the truth, the whole truth,

and nothing but the truth."

The witnesses for the plaintiff are all called first ; they are questioned first by

counsel for plaintiff, than by counsel for defendant, and if necessary further cross-

examined by both lawyers.

The witnesses for the defendant then go through the same examination: they

are questioned first by their own counsel, then by the opposing counsel, etc. etc.

An important point is that a law}'er may ask a leading question of his op-

ponent's witness, but not of his own mtness.

Letters, and various concrete pieces of evidence are then shown to the Judge

and Jury.
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The Jury are then addressed by Oounsel far Defendant then by Counsel for

Plaintiff, and finally by the Judge, who sunis up the evidence, explains the law

on the subject, and requests them to retire and come to a true decision.

The Jurymen retire, then after a decent interval come back into court, when
the Foreman announces the verdict.

The Counsel for the winning side asks for judgment to be pronounced in ac-

cordance with the verdict. The Judge announces the penalty, damages or whatever

it may be. The crier closes the court in the following manner : ^^Oyez, Oyez, Oyez.

This court stands adjourned until the next sitting thereof. God Save the King.'''

It is hardly necessary to suggest cases for Mock Trials. Breach -of-Promise

cases, assault and battery, defamation of character, trespass etc. can all provide

amusement if treated properly. Actual models of mock trials can be purchased

from the following publishing houses:

Walter H. Baker Co., Hamilton Place, Boston, Mass. U.S.A., or Fitzgerald

Publishing Corporation, 18 Vesey St., New York.

General Suggestions.

We shall conclude Part A, dealing with organization and management, b^

giving a list of subjects from which may fee framed parliamentary bills. Some of

these are questions now before the country, (at least at the time of writing)
;

others are of a more or less humorous character. They are, as stated, merely sug-

gestions and can be altered, re-worded or amended, at the discretion of those who
use them.

Bills for Mock Parliaments.

1. That no director of any private concern or company shall be eligible for ap-

pointment as a Cabinet Minister. (See McMaster resolution. Official reports,

Dominion Parlt., King's Printer, Ottawa).

2. That Parliament authorize the expenditure of $200,000,000.00 (or any rea-

sonable sum) for the development of the St. Lawrence Deep Waterway Trans-
portation Scheme, in accordance with the recommendations of the International
Joint Commission on Waterways.
Note.—For an ordinary debate this might be worded as follows: That the St.

Lawrence Deep Waterways Transportation Scheme is in the best interests of Canadian
agriculture.

3. That for every tree cut down another should be planted and cared for for five

years.

4. Tha,t the Dominion Government frame an Immigration Policy providing for
the introduction of an agricultural labouring class into 'Canada.

5. That all unmarried males be taxed. (See Mock Parliament ^aJbove).

'6. That a law be passed compelling all citizens of Canada who possess the franchise
to use their vote in the Dominion and Provincial elections.

7. That an Act be passed prohibiting the keeping of dogs under twenty-five
pounds in weight.

8. That the Motion Picture Industry be owned and operated by the State.

B.

—

Preparing axd Delivering a Speech.

Preparation.

In preparing a speech of any kind, for a debate or merely for an ordinary ad-
dress, there are two main points to be considered, namely, how to get material and
how to arrange it. It is certainly very important to get as much information to-
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^ether as you can, even if you do not use it all; for a speech that is not fully il-

lustrated has that thin, unsatisfactory quality which is almost as irritating as a

"lon^-winded^' discourse ; but it should be rememlbered also that the mere volume of

facts counts for little without the arrangement or, as you might say, the plan of

campaign. Th^re are certain principles to be followed in preparing speeches, and

these we shall state in order of precedence. It must be remembered that these in-

structions are for people who are inexperienced in this sort of workj not for practised

speakers.

I. Make a general outline first of all.

Even if you know very little about the subject in question you can sketch a

general plan, settling in ^-'our mind the different parts and placing them in order.

Suppose you are speaking on Community Halls your general plan will be something

like this:— (1) Need for C.H. (2) Different uses of C.H. (3) Cost and main-

tenance. (4) Have they been tried successfully? (5) Conclusions. Will the

benefits justify the cost, etc.

This plan furnishes you with a kind of ^'grading machine'^ which will sort out

your facts and details as you drop them into it.

II. Get youR material from as many sources as you can.

The material of your speech is gathered from various sources: from your own
experience, from conversation with others, from reading etc. In the case taken

above we have a definite source of information on Community Halls, Bulletin 273,

Ontario Department of Agriculture. From our outline, let us work out a speech.

showing how to use the different sources.

Community Halls.

(i) The Need for Community Halls.

(This point can be expanded from your own experience or opinion). The
lack of social life in many farming communities. This lack often prevents farmers

from getting the most out of life. The reason for this state of things is not the

fault of the people themselves ; the social spirit is there and waiting to be developed

— (here illustrations might be given from speaker's experience). The reason is

often simply the lack of accommodation. Community Halls furnish a solution of

this problem. The need for these is quite clear, and as a proof we have the Com-
munity Halls Act of 1919 (:See Bulletin 273).

(ii) The Uses to which a Community Hall may he put.

(1) It may be a meeting place for all the different organizations, farmers clubs,

women's institutes, debating societies, dramatic clubs.

(2) It can accommodate a library and reading room where reference books and

newspapers can be kept for the use of the community.

(3) It has playgrounds and athletic fields for recreation and sports.

(4) It is a common meeting ground for the different societies; and therefore en-

courages co-operation in a community, and breaks up cliques.

(5) It serves both social and educational purposes.

(iii) The approximate cost and government assistance.

(This information would hare to be obtained from the Department of Agricul-

ture, or by writing to the Boards of other communities where Halls had been built.
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(iv) Hoiu Community Halls have succeeded where they have been established.

(v) Summary.
The approximate cost would be $ . . . . distributed among the following

societies and organizations. The Government Grant would be .

This would leave as the share of each society, $ . . . .

For this we would get the following benefits, etc. etc .

One point should be emphasized. In writing to the Department or to the-

College of Agriculture, or to any place where information is dispensed, lan attempt

should be made to ask specific questions. Letters are often received, demanding

information on vague subjects, or even asking for outlines of speeches. These

letters cannot be satisfactorily answered. The persons \vriting should try at least,

to get some idea of what they want to know; too often people write a letter

expecting to receive in reply a whole discourse ready made for them. This is-

what is commonly called ^^passing the buck.^'

III. CONSIDEE THE TASTES AND INTERESTS OF THE AUDIENCE.

An address should be planned with the particular audience in mind. If you

are speaking to a literary society on some character in literature or history it is

the human element which will interest them most; therefore your address should

contain personal anecdote about the individual in question, and should be as much a

study of character, as a statement of facts and dates. This, by the by, is one of

the hardest kinds of addresses to give. An audience of young people will be more

interested in stories and incidents which stir their emotions or their sense of

humour than in general reflections which might appeal to more mature minds.

Again to take a very different topic, one might be speaiking on dairying to a

mixed audience ; in this case the general importance of dairying and its advantages

over other branches of farming would probably be the generail line to take. On
the other hand, if one were speaking about the same subject to a group of dairy-

farmers, one could take it for granted that they would be chiefly interested in

technical details of feeding and care, or, in markets or prices. These are simple

examples, but they illustrate a point well worth remeoubering : that one should

prepare any address with ^'one eye on the audience. '^

IV. If POSSIBLE MAKE OPENINGS FOR ARGUMENTS AND DISCUSSION.

The object of most addresses in such societies as we are talking about is to

encourage general discussions. It is better to raise only opposition in the audience,

than nothing at all. How often we have listened, to a speech that was well

delivered, but that did not arouse in us ajiy particular desire either to agree with,

or differ from, the speaker. The reason for this was that he had failed to establish

contact withi our personal feelings or experience. A speaker may stimulate

interest by putting statements in the form of questions or arguments, which are

likely to arouse either the approval or disapproval of his hearers, and in this way

start a verv' warm debate afterwards. For instance, if he were talking about any

particular breed of live-stock he might suggest its superiority over other breeds,

and so get an argument started; or if he were addressing a Women's Institute on

the subject of schools generally, he might, if it seemed necessary, make the

audience sit up by comparing school and home influence.

This point is put forward with reservations. It is not always desirable to create

arguments, and with some subjects it is almost impossible. As a rule, however, the

chief benefit to be derived from the meetings of rural societies is the exchange of

views; and for this purpose anything that will encourage people to give their'

views is good.
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V. PllEPARATION OF A DEBATE

The principles already mentioned apply to a debate as well as an ordinary

•address, but there are certain special points which we will emphasize here.

(1) The two speakers on each side should prepare their plan of campaign together,

divide the subject, and stick to the points assigned.

(2) Each side should anticipate the arguments of their opponents and be

ready to answer them.

{3) A few good arguments, well developed, are worth more than a long string

of unsupported statements. Argument and evidence must not be confused.

(4) A clear summary should be given, at the end.

These points are illustrated in the outline of a debate given below; this is a

.subject to which everybody should devote some thought.

Debate :—Resolved that Canadians should do all in their power to support and

maintain The League Of Nations.

Affli'mative.

iieader:

1. That war is the greatest of evils.

(a) The evils following previous
wars:
100 years' War.
Napoleonic Wars.

(&) The supreme example. The
World War, 1914-1918.

Its consequences to trade, com-
merce, society, etc.

(c). It has had no "purifying influ-

ences'' such as certain people
attribute to it, on the contray

—

e. g. The increase of crime,
(figures.)

The lax moral tone of people
since the war, etc.

"2. That ivar must cease.

(a) Because of its increasing des-

tructiveness.

e.g. Scientists' opinions as to the
"Next War." Gases, bombs, sub-
marines, etc.

(&) The non-combatants will suffer

most.
Examples from last war.

"3. That the League of Nations can do
iXivay with war.

(a) The number of signatory nations
(52.)

(ft) What the League has done:
In the Ruhr Valley, in Sile.sia, at
Dantzic, in establishment of an
international court of appeal,

(c) The opinion of prominent men,
etc., etc.

A-ffirmative.

Seconder.
1. That Canada has now an international

nosition and international responsibil-

ities.

e.g. As signatory in the Versailles
Conference, and as having represen-
tatives at the various conferences in

connection with the League.

Negative.

Leader:
1. Agree as to evil of War, but it cannot
be made impossible.

(a) It is human nature to fight for

its own possessions, etc.

(b) Even now nations are ready to

burst into war—or are already
fighting.

e.g. China—France and Russia
—India.

(c) Competition is the life of com-
merce; and this means armaments
to protect commerce.
e.g. The last war was fought as

much for commercial reasons aa
for anything else. (see causes
of war, papers, etc.)

2. That history shows Leagues to have
been the cause of war.

e.g. The Leagues in Europe dur-
ing the seventeenth and eigh-

teenth centuries.

The "Holy Alliance," etc.

3. That a League of Nations is an enor-

mous expense, and its benefits doubtful.
e.g. See the machinery of the
League. The secretariat living

the year round at Geneva. Sala-

ries, etc.

e.g. Is war, after all, any further
away than it was? etc.

Negative.

Seconder.
1. That Canada's interests are at home.

e.g. The settlement of the country.

Educational expansion, development
of natural resources, etc., etc.

2. That Canada's debt can be absorbed
most readily by increasing production
and developing home industry, agricul-

ture, etc.
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e.g. Quotations from speeches by
Canadian public men,

3. That she cannot afford to keep officials

living in Europe all the year round, on.

the business of the Lieague.

e.g. Figures as to salaries of oflQcials

of League, etc.

4. That she should avoid implicating her-

self in the old feuds and jealousies of

Europe, etc., etc.

5. That small and unimportant nations
have the power to hold up business in

the League, and thus prevent the adop-
tion of measures which benefit the great-

est number, etc., etc.

2. That the British Empire is the most
powerful influence for peace.

e.g. The Conference at Genoa. An-
alyze attitude of Britain, France,
Russia, Italy, etc.

3. That it is Canada's interest to back
the League.

(a) Because she must widen her
markets if she is to expand.

(6) Because she does not wish to

become absorbed economically or
in any other way by the United
States,

4. That it is Canada's honour to back
the League.

(a) Because she is on the side of

justice and peace.

(6) Because she is a self-governing
and responsible member of the
British Family of Nations.

By the time this bulletin is issued there will probably be further developments

in evidence of one or other of these arguments. The outline is designed to show

how the subject may be divided: thus, the leaders on both sides tackle the subject

from a general point of view; the seconders, from Canada's particular point of

view. The line of argument is marked by the main headings, the sub-headings,

figures quoted etc. being evidence, not argument. This is an important point

since many speakers do not follow any definite thread of argument, but rattle off

a series of statements, figures, and quotations without attempting to classify or

group them. What is more, many judges fail to distinguish between argument

and evidence, and give the most points to the speaker who has made the largest

number of bare statements; they apparently go on the principle that quantity not

quality wins the victor}-. The main headings can be grouped in a summary at

the end of each speech. Of course this outline can be changed and new argu-

ments substituted or added: but it should be helpful to those who are preparing

a debate.

VI. The preceding remarks apply to the gathering of material and its arrange-

ment. As the preparation for delivery it may be well to write out the speech in full,

without spending too much time upon it. The manuscript should be read over once'

or twice and then put away: no atterapt should he made to memorize the exact

words. The speech itself should be delivered from the headings. The beginning

and ending should be prepared carefully; that is to say, the speaker should have

an opening land a concluding sentence in his mind and should be particularly

careful to end in a dear decisive manner. Above all do not conclude with

:

"Thank you.'' Many speakers show at the end of their effort a totally unneces-

sary gratitude to the audience—possibly because of their forebearance.

Notes should be used openly and without shame. Some speakers "palm^' their

little pieces of paper after the manner of a conjuror or keep their notes in an

inside pocket and furtively snatch them out when occasion arises. Such actions

betray the greenhorn. If notes are used they should be written in a clear,

bold hand on a paper of reasonable size and should be held boldly in plain'

view of the audience. They should contain, as has been said, the main headings

together with some of the important figures, quotations and such details as are'

difficult to carr}^ in the memory.
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B.

—

Delivery

It is not necessary to say much about delivery. Some books on public speak-
ing give minute instructions as to what to do when on the platform, how to

stand, how to hold the head, when to clench the fist, and so on. Such information
may be useful to professional orators ; it is worse than useless to the ordinary per-

son. There are, however, a few tendencies which are commoD to nine out of every

ten persons, when they begin to speak. These are:

—

(1) "T/ie wandering eye/'

The speaker looks at the floor, the ceiling, the door, the electric light,

anywhere in fact but at his audience. To get rid of this habit it is a

good plan to pick out two or three friendly and intelligent faces in

different parts of the audience and to speak directly at them, in turn.

(2) "The far-away look."

This comes when the speaker is trying to remember what he wanted

to say. Thorough preparation is the best remedy.

(3) "The mouth-full-of-plums."

Very few 'beginners realize that clearness is a matter of distinct sounds,

not loud sounds. When the ending syllables of words are not clearly

pronounced and the sounds run into each other, we get the **mouth-full-

of-plums^^ effect. The remedy is to pronounce all syllables distinctly, and

particularly final consonants. We are reminded of the preacher who
announced that his next sermon would be on the subject, ''Health."

Next Sunday his church was filled to overflowing because nobody had

heard the concluding '^th'"' sound.

(4) ''The fade-away:'

By this is meant the habit of lowering the voice at the end of each

sentence. The most important part is often at the end hence the last

words should be delivered with energ}' and decision. This dropping of

the voice is a common failing and it has a very natural origin ; a man
who is not accustomed to speaking, thinks his audience can ficQish a

thought for themselves, just as can a person in a private conversation.

They cannot do this ; in fact as a general rule one might say that the

larger the audience the slower an idea is transferred to them. It must

be, as it were, ^'driven in to the head.''

(5) "Delkery on The Instalment Plan:'

A great many speakers deliver their sentences in small "batches" or

instalments of words. These groups are not the natural ones which the

sense requires. The speaker seems to think he is boujid to pause after

a certain number of words, no matter where he may be in his sentence.

Here is an example: "And I believe that the time——is not far

away when the farmers of Ontario will sell their products in

etc. etc.'' We often hear experienced speakers doing this; in fact it is

one of the most persistent bad habits of the platform. Once contracted

it is hard to break; the only way is to practise in private until you can

express your whole idea fluently, -with pauses only at the natural points.

(6) "The Platform Manner:'

This is rather difficult to describe, but it means that habit of looking

and behaving in a verv^ ''self conscious" manner. I believe that the only

wav to overcome ner\'Ousness is to become absorbed in your subject and
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}uur audience, and to forget yourself. Experience and practice usually

overcome self-consciousness, but not always. Xervousness in itself is not

necessarily a bad sign in a beginner ; it is certainly a more hopeful sign

than that too "cock-sure/' complacent attitude which we sometimes see in

the young and ignorant.

JUDGING AND CEITICIZING A DEBATE

The usual procedure in debate is as follows:

(1) The speakers sit on either side of the chairman's platform, the affirmative

on his right, the negative on his left.

(2) Each speaker has 12 minutes (or whatever time specified) in which to

present his arguments. If he exceeds that time the judges deduct points, as

previously determined.

(3) The Leader of the Affirmative has three minutes, at the end, for refuting

his opponent's arg-uments. He may not introduce any new material.

(4) The Chairman announces the rules, calls up the speakers, warns them when
their time is up, and after the debate, asks for the judges' decision.

(5) The Judges may retire and discuss the matter, or fthey may write on a slip

of paper "Affirmative" or "Negative" and the slips may be collected by the

Secretary and the decision given from them by the President. If there are

three judges, this is a good way of coming to a quick decision.

(6) The schedule of points should be simple. Each speaker should be adjudged

a maximum of 60; points for Material and 40 points for Delivery. These

may be subdivided in any way thought desirable ; here is a suggested division

:

Material 60. Preparation—20 e.g. thorough illustration, careful work, etc.

Soundness of arguments—25 e.g. reasonable, practical arguments.
Arrangement—15 e.g. clear arrangement, bringing out main points.

Delivery 40. Position and movements—15, easy, natural, dignified.

Voice and enunciation—25, clear, unstrained, easy to follow.

Criticism. The preceding remarks on preparation and delivery will perhaps
be of use to critics as well as speakers.

If faults are pointed out, it is a good thing to suggest a method of improving
them. It is in order for the critic to give hints also to the chairman as to how
the success of the meetings might he increased. A critic should not take him-
self too seriously, but should try to give the speakers some useful advice in a

light and amusing manner. Of course his criticism "depends on the character of

the meeting: if it is a very strenuous self-improvement club, he must make a
careful analysis of the speakers' efforts ; if on the other hand it is a mixed gather-
ing, where social amusement is the chief object his remarks should be of a light

and humorous character and not too long. In any case, there is nothing quite

so depressing as the man who takes himself too seriously^ be he chairman,
secretary, debater, or critic. This applies also to the ladies, though as a rule

they are not as great offenders as the men in this particular. The great benefit

of a rural literary society is that it not only educates the young people, but also

gets both young and old "pulling together;" it can become an important influence

in making the life of a farming community more interesting and varied and more
worth living.
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FOREWORD

In 1918 the Department of Farm Management, later enlarged into the Dcpart-

moJit of Farm Economics, of tlie Ontario Agricultural College, began

making surveys of the different branches of farming in Ontario. Each year since

its inauguration the work has been consistently and progressively carried forward.

The chief object in ^•iew has been to discover the business practices and farming

methods adopted by the most successful farmers in different lines of agricultural

production, and make the information generally available to the farmers of the

Province. In each district surveyed there are farmers who, in the organization of

their farming business and in the adoption of improved methods of field and live

stock husbandry, have attained a high degree of efficiency. Their efficiency can

be interpreted in terms of financial success. The bulletins that have been pub-

lished from time to time containing the results of the surveys show, by comparisons

based on the net annual returns or labor incomes of farmers o,f different degrees

of efficiency, the factors contributing to the success of the most efficient of them.

But though efficiency in production is necessary to the farmer's prosperity

it does not ensure it. In his efforts to secure a full return for his labor he must

look further afield. Efficient production must be followed by efficiency in hand-

ling the product from the time it leaves his farm until it reaches the final market^

and the economies effected through such efficiency must be reflected in the prices

he receives. Furthermore the demand for his attention to the extension of his

market becomes increasingly insistent. Efficiency in production is largely an

individual matter ; efficiency in marketing calls for organized effort.

It was with these ideas in view that the Department decided to broaden the

scope of its activities to include the investigation of marketing conditions in the

T)rovince. The report contained in the following pages gives the results of the

first investigation in this field. Tlie cheese industry presented the greatest

immediate opportunity for serving tlie farmers in this line of endeavor. The
decline in volume of cheese manufactured during the last twenty years, the loss

of markets to com])eting cheese exporting countries, the generally recognized in-

efficiency o.f the small factory, the unstalble nature of cheese prices and the



ijicrt'a.<iii;,^ jiilorofcit in co-operatJ\u ollort as a means oi" iiiipruvin<5^ tlio industry,

all emphasized the desirability of an investigation of the costs of manufacturing

and marketing Ontario cheese.

The information on cheese production in this report is based on records

taken in four representative districts, covering all types and sizes of factory. Thn

statements regarding marketing of clieese are based on information gathered at

tlie chief cheese board jwints and at Montreal and other wholesale centres.

Statistics of Canadian exports, o.f Britisli im])or1s and of amounts manufa(;tured

in Ontario and the other jji'ovinces were furnished in reports of the Dominion

Dairv Brancli nnd the Dominion Bureau of Statistics.

CHEESE PRODUCTION SURVEY

There are about 800 cheese factories in Ontario. It was obviously impossible,

except at unwarranted outlay in time and expense to include them all in a, survey.

A selection had to ])e made, and after careful consideration it was decided to con-

tine the investigation to representative districts containing all the different vsizes

and types of factories in sufficient numbers to secure reliable group averages.

The records covered the production season of 1921. They included the

preseiit value of the Iniildings and equij)mej)t, .all repairs and operating expenses

for the year, the amount and value of tlic season's output of cheese and whey

cream or butter, the cost o.f hauling milk where milk routes were maintained,

and any other infornuition that would assist in making a complete analysis of

the business for the year. In all 112 records were taken in four districts as

follows

:

Oxford C'oujitv 4
Son* hern Hastings and Princ-o Edward
Tvmiark

29
26

Dundas and KussoU o?,

Total 112

The total amount of cheese made in the above factories during the 1921

.«"eason was as follows:

Western Ontario 1 ,r)n2,\)^'4 ll)s. ]>cr Factory 388.210 lbs.
Eastern Ontario 10,474,10") " " " 143,286 ''

Total 17,027,088 lbs. Average all factories 152,000 lbs.

Method of Figuking Costs.

Costs of iiLMnnfacturc in the statements which follow inean actual costs within

tlie factorv. Salaries of salesmen, hauling cheese, check weiuhinLT at car door

and freight charges (where clieese is shipped to Montreal and sold there as it is

from the factories in the ftir eastern part of the province) are treated separately.

Such items are costs not of manufacture but of marketing.

Interest on investment and depreciation are important costs not covered bv
factor\' statements, but they are covered in this report. An allowance of 5'?'"

was made on the present value of land, buildings, and equipment. Depreciation

on each building and each article of equipment was arrived at by dividing the
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years of ruliiio use into prc-eiit value, the estimates of owners or makers who

were faimiliar srith the phiut beinu" taken in each ease. Costs inehide also all

expenses for labor, supplies, rep.airs to huil(linf>s and equipment, taxes, statute

labor, and all other items properly chargeable to the manufacture of cheese during

the season o.f 1921.

In analysing the business the factory was credited with its share of the total

receipts from whey cream or butter where the whey was skimmed. No attempt

was made to separate the costs incurred in this process. It would be impossible

with any degree of accuracy to allot to it its share of expense in maintenance of

plant, labor, fuel etc. The profits or losses for the factory on this class of business

would in any case be small, and would not materially atl'ect results. The factory

business, therefore, was taken as a unit, and costs figured on a unit of 100 pounds

of cheese.

IXFLUENTE OF YOLUME OX COSTS.

In Table 1 the factories are grou])ed according to amount of output w4th a

view to arriying at the intiuence of volume on the cost of manufacturing per cwt.

These costs cover all operations and expenses from the time tlie milk is received

at the factory door until the cheese leaves the factory. Note the large and steady

incre^ase in costs as the sixe of the factory decreases.

Table I.

—

Cost of Manufactitre Decreases with Increase in Size of Make

Size of Make Xuml^or of Avora<2;o Po.mds Milk Cost por C'wt.

'IV)ns I'^Mclorios Pounds To Pound of ( 'heeso

Per Factory Made of ('hee.se

0\or 200 491,958 1 1 50 $\ 58
l')0-2()()

')
3:V2,54:>, 11.45 1 9;{

V2r>~irA) .') 272,548 11 .{5 1 \)'A

100-12;". <) 221,7:^0 1 1 59 2 12

80-100 11 17(),504 11 42 2 ;{7

70-80 10 149,551 1 1 . :}8 2 M
«0-7() 10

17

i:r2,492

108,809
1 1 . 52
11 11

2 41
.50-60 2 72
40-50 11 89,919 1 1 . 20 2 90
.30-40 10 68,561 1 1 . 25 3 18
Under 30 J 9 45,249 1 1 . :iO 4 0.}

The above table also shows the ^'yield,'' that is the pounds of milk required

to make a pound of cheese, for each size of factory. Though the fat content of

tlie milk deliyered to the snvaller factories would be higher coming from a larger

proportion of Ayrshire and Shorthorn cows than that of the larger factories wliicli

were located in the Oxford, Belleville and Prince Edward districts (where llol-

steins predominate) there was no noticeable decrease in pounds of milk to make a

pound of cheese, showing that the poorer methods inherejit in the small .factories

were losing the advantage of the richer milk.

Table 2 shows the percentage of the factories of each group manufacturing

at the costs indicated in. the left column. The column on the right shows the

percentage of all factories manufacturing at the cost indicated. Thus all the

factories making over 200 tons manufactured at $2.00 per cwt. or less, while no

factories making less than 70 tons and only 13.4% o,f all factories w^ere able to



manufacture at this fif^-uro. Of tho far^torios making from 150 to 200 tons. 80%

made at less than $2.00, and 20% at from ^'iM to $2.2r>, while 21.1% of all fac-

tories made at het^^een $2.00 a.nd $2.25. Of the smallest faetories, those makinp;

under 30 tons, 45% had costs ranging over $4.00 per cwt. The table is worthy of

careful study.

Tablk r\ PkR("K.\TA(. !•: OF Factories MAKIX r; AT DiFFERKXT Cost s

liaiif^e of Cost per
Cwt. Cheese

Tons of cheese made per factory
-

over
200

150-

200
125-

150
100-

125

80-

100
70-

80
60-

70
50-

60
40-

50
30-

40
under
30

Total %
of Factories

1 50-2 00 .... 100
%
80
20

%
60
40

%
22
67
11

%
7

36
29
21
7

%
10
21

37
32

% % % % % %
13 4

2 00-2 25 30
30
40

17

12
47
18

6

21 4
2 25-2 50 15 '>

2 50-3 .00 82
9

9

30
50
20

11

22
22
45

30 4
3 00-3 50 10 ()

3 50-4 00 4 ')

Over 4 00 4 5

Total 9r. 100 100 100 100 100 100 100 100 100 100 100 100

With few exceptions where a manu.facturing cliarge was made, 2^2 cents per

pound, was the 'highest price patrons would pay for the making of cheese. The
1a])le shows that the manufacturing costs of just half the factories were more than

they would receive for the service. The result of this condition is that the build-

ings and equipment cannot be kept in condition, and every doubtful economy is

practised, such as low priced labor and minimum repairs to buildings and equip-

ment in order to avoid an actual cash loss on the year's business.

One of the first and most important features of betterment of the industry is

reorganization o,f tlie manufacturing end of the business so that it is possible to

have the majority of factories manufacturing at a less cost than the maximum
that patrons ^nll pay for the service.

The above figures disclose that none of the factories making less than 50

tons of cheese, and very few of those making 50 and 60 tons, made at a cost lower

ihan $2.50 per cwt. Tlie table also points out that in all sizes above 60 it was

possible for the majority to make at less than $2.50 per cwt. Some factories

below 50 tons had very efficient makers and good methods but even these advan-

tages coitld not overcome the handicap of small volume.

Ecoxo:^tii:s fro:\i CVkmjuxatiox of Factories.

One of the outstanding features of the investigation Avas that very few of

the factories were found to be making up to the full capacity of tlie plant.

Most of them, and this includes all the better built and equipped, could increase

their capacity from 50 to 100% with very little capital expenditure. There are

in a .few instances local conditions in thinly settled districts such as were found

iji parts of Lanark County where the small factory is justified on account of the

state of the roads, extent o.f waste land or lack of cow population. But in most



oases the small factory is not a necessity, and the supposed saving in milk hauling

oosts to the small convenient plant is lost many times over in high cost of manu-

facture, and low quality of product.

The figures in the first table show that all factories fall into three general

groups of costs

:

(1) Factories of 100 tons or more had costs of about $2.00 or less.

(2) Factories of 60 to 100 tons had costs of about $2.40.

(3) Factories of less than 60 tons had costs of from $2.70' to $4.00.

The above facts are more clearly illustrated in the following table

:

Table III,

—

Cost of Manufacture in Three General Groups of Factories

Average Make
of Cheese

Number of

Factories

Total Pounds
Made

Net Cost
of Making

Cost per
Cwt.

Over 100 tons
60-100
Less than 60

22
43
47

6,456,093
6,637,447
3,933,548

$123,364
158,096
117,142

$1 91
2 38
3 00

Totals 112 17,027,088 398,602 Ave. 2 34

Had all the cheese been made at the average cost of the group over 100' tons,

i.e. $1.91 per cwt., the net cost of manufacture would have been $325,000, and
the 90 factories now below 100 tons if consolidated into say 45 would have saved

$73,600 to their patrons in cost alone, an average saving of $820 per factory on

the 90 factories now established.

It would appear to be of great interest to the middle group of .factories as

well as the group of smallest factories to effect consolidation, as considerable

savings could be made by raising the make of 60 to lOO ton factories up over

the 100 ton mark. If the 43 factories making 60 to 100 tons had been raised to

over 100 tons where cheese can be made for less than $2.00 per c^vt. the saving

in costs would have been 6,637,447 x .47 (2.38-1.91)=$3l,196 or $725 per factory,

while the 47 smallest factories would have saved 3,933,548 x 1.09 (3.00-1.91) =
$42,800 or $910 per factory. It is evident that if the factories contributed the

annual saving o,f one year to the capital cost, that is at the average rate $820

per present factory, there would be contributed to each new factory over $1600',

which would in most cases more than pay all costs necessary in effecting combin-

ation. Of course, in practice, consolidiation would not in all cases be accomplished

by combining a small factory with a medium sized one. In many cases the logical

step would be to have some of the largest factories absorb either small ones or

medium sized ones, and to have medium sized ones unite. In a few cases new

factories might have to be built, or old ones moved or enlarged but, as shown

above, the capitalization of the savings enumerated above would pay for new or

enlarged buildings in a very few years.

In some cases the practice of milk hauling by route might have to be intro-

duced. The practice is intimately dealt with later in this report.

Province-wide Savings from Consolidation.

Roughly speaking, this survey covers one-seventh of the factories in Eastern

Ontario, and these .factories made just exactly one-sixth of the total cheese manu-

factured. It is quite evident therefore, that the 10i8 Eastern Ontario factories
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here represented contain a somewhat smaller percentage of the little factories-

than is found in the Eastern district as a whole. We are quite conservative,,

therefore, in applying the proportionate savings represented in a previous para-

graph to the economies to be effected in consolidation of all the smaller factories

in Eastern Ontario. As the savings represented in one-seventh of the .factories

were $73,600, it is reasonable to expect that an established policy of general con-

solidation would effect a total economy of $73,600 x 7 = $515,200 in manufac-

turing cost alone.

Factory Ownership and Operation.

A study of the factories investigated gave good opportunity to discover the

classes of factoiy organization in effect at the present time and to determine the

most efficient t}^e of ownership and operation.

All of the 112 factories fall into two classes as regard ownership of build-

ing and equipment.

(1) 53, privately owned, that is owned by one individual or one family.

(2) 59, joint stock or co-operatively owned, that is owned by a group com-

prised of all or part of the patrons supplpng milk to the factory.

As regards operation of the factory each of the above groups falls into two

distinct classes.

1. Private Ownership.

(a) Operated by the owner who is the cheesemaker and makes the cheese for

a price per pound agreed on between himself and the patrons.

(b) Operated with a maker hired on salary, or at a rate per cwt., by the

owner who supplies every^thing except the labor of manufacture.

2. Joint Stock Ownership.

(a) Contract operation by which the group owning the factory supplies the

building and equipment only and contracts with a cheese maker at an agreed rate

per cwt. of cheese, the latter buying all supplies and furnishing all the labor.

(b) Hired operation by which the group of owners buys all supplies and

pays a cheesemaker a monthly or seasonal salar}^ and hires additional help where

necessary.

We have therefore four classes of ownership and operation.

(1) Privately owned, owner operator.

(3) Privately owned, hired operator.

(3) Joint stock owned, hired operator.

(4) Joint stock owned, contract operator.

The cost of making cheese by the different classes above enumerated were

as follows:

—

Table IV.

—

Effect of Ownership and Operation on Cost gf'Mantjfacture

Type of Ownership
and operation

Number of

Factories
Tons cheese
per factory

Cost of making
per cwt.

Private owned, owner operated 37
16

29
30

76
63
53

105

$2 38
Private owned, hired operator
Joint stock owned, hired operator

2 41
2 68

Joint Stock owned, contract operator 2 10



The conclusions that can be drawn from the above table are as follows :

—

(1) Smaller factories, no matter how owned are largely operated by hired

makers because contract operators (who are the best makers) could not make a de-

cent living at the price patrons would pay for nuaking.

(2) Joint stock factories with hired helpers are the most inefficient, due to

small size and lack of individual responsibility of either owner or maker.

(3) Private ownership works equally well whether self operated or hired

operated, due to individual responsibility, oversight and care exercised by owner-

even with a hired maker.

(4) Joint stock OTvuership and contract operation is the most efficient type,

because costs are lower, and this organization lends itself to the large factories

necessary for most efficient manufacture.

Since there is shown above a variation o.f size in the different groups a fur-

ther study was made to determine which type had the most factories with costs

below the average cost in the different sizes of factories. This is even more il-

luminating than the above in isolating the most efficient type of organization.

Table V.

—

Efficiency of Joint Stock Factories with Contract Operators

Type of ownership
and operation

Number of

Factories
Factories with Costs below

Average for Size

Number Percentages

Private owned, ov/ner operated
Private owned, hired operator

37
16
29
30

19
8
10
20

51.3%
50%

Joint Stock, hired operator 34 5%
Joint stock, contract operator.. . . 66 5%

The above table needs Kttle comiment to prove the efficiency of the joint

stock system of ownership if the volume of production is large enough to attract

a contract maker, who has a stake in the operation of the factory in that he finds

the supplies and labor, the two largest items of cost.

Contrariwise tlie joint stock factory with hired maker for obvious reasons

makes a poorer showing than the privately owned factory, since two-thirds o.f

this type of factory had higher costs than the average for equal sized groups.

MILK HAULING

In 40 out of the 112 factories visited all or nearly all the milk was hauled

to the factories by the route system. These 40 factories were located in the

Hastings, Prince Edward and Lanark areas and comprise 65% of the factories

visited in those districts. This milk was hauled by contract either by the season,

by the trip, by the ton or by the standard (3000 pounds of milk). In some cases

the wagons were owned by the factory. Thirt^^-eight out of the 40 .factories were

joint stock factories, only two being privately owned.
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The follo^dng general information may be of interest here:

Number of factories practising milk hauling 40
Total Pounds milk hauled 75,960,442
Gross Cost of hauling S90,596
Average Cost per ton of milk $2 . 38
Number of milk routes 230
Number of milk routes 2 miles or less 37

'' 2 to 3 miles 48
" 3 to 4 miles 49

" " " 4 to 5 miles 41
" " " 5 to 6 miles 21

" 6 to 7 miles 8
"' 7 to 8 miles 7

" " ' Length not ascertained 19

Although the average cost of hauling a ton of milk was found to be $2.38 per

ton, there were wide variations from this average figure. The costs actualh' varied

from a low cost of $1.56 per ton in one factory to $5.44 per ton in another. The
latter was an extreme case for which there was found a reason in the inroads

made in the territory of this factory by the cream trade of a large neighboring

city. However^ a sufficient number of factories had milk hauling costs of about

$3.50 to justify the belief that costs of that magnitude are unfortunately not un-

common. To discover and present the causes of variations in costs of milk hauling

the following table was prepared. The figures cover 39 factories.

Table VI.

—

Milk Hauling Costs axd Variations Thereof

Cost of Hauling
per Ton of ^Nlilk

Under S2. 00
$2.00-2.50.

S2. 50-3. 00.

Over S3. 00.

No. of

factories

11

11

11

6

Average
Length of

route, miles

3.3
4.1
4.1
4.0

Average
Milk on each
mile of route
per season

(Lbs.)

147,420
92,976
72,384
45.084

Average
Cost per
Ton

SI 79
2 13
2 75
3 55

Cost per
Cwt.

Cheese

SI 00
1 20
1 55
2 00

The above table sets out the variations in cost of hauling and two of the chief

reasons for these differences i.e. size of average loads and volume of milk produced

per mile of route. These two factors are of course very closely related as it is

much easier to pick up a large load of milk where the volume of milk per mile

is high than to drive the long distance necessary to collect a large load where pro-

duction is small. In districts, therefore, where ,for various reasons, such as large

amounts of poor or waste land, poor quality of cows, lack of development of dairy-

in<^, or strong competition lor milk between cheese factories o^ between the cheese

factory and other markets for milk, the cost o.f hauling by the route system be

comes an enormous burden and suggests that wherever possible the work could

be more cheaply performed b}^ the farmers themselves, or that in some instances

the smaller factor}^ may be justified. Since the average length of milk routes is

about the same in all groups in the ahove table except the first, the following

table will illustrate better the difficulties of cheap hauling where milk is not

plentifully produced.



Table VII.

—

Small Loads Mean High Hauling Costs

Cost of Hauling
per Ton

Pounds Milk
per factory

Miles of Route
per factory

Miles of route
for 1 ton load

Average Load
Actually

Hauled, Lbs.

Under $2.00 2,027,400
1,774,000
2,125,000
1,126,000

133^
19
28
25

2.1
3.3
4.3
6.9

2,850
$2.00-2.50
$2.50-3.00.....
Over $3.00

2,367
1,793
1,104

Since it is obviously impossible for a hauler to drive six to seven miles to

pick up a ton load of milk and deliver it to the factory in time and in good con-

dition, the haulers in the two high cost groups had to haul smaller loads whicn

meant high costs of hauling, no matter what the distance of hauling may be as

the following table discloses:

Table VIII.

—

Length of Routes and Hauling Costs

Length of individual

routes, miles
Average load over

2,500 lbs Cost per ton
Average Load under

2,500 lbs. Cost per ton

2 miles or less

2 to 3 miles
$1 36
1 40
1 92
2 43

$1 97
2 13

3 to 4 miles
5 to 7 miles

3 40
3 50

The above figures represent costs of actual routes reported by the trip or by

the ton, and illustrate the necessity of loading milk wagons wherever roads and

grades will permit to .an average load of over 2500 pounds. In the factories herein

dealt with, a total of $90,596 was paid out for hauling milk. In the case of those

factories which have milk hauling costs of over $2.00 per ton it would be well

advised for patrons to consider the following possibilities for improvement.

1. Hauling their own milk. This practice is growing in any event, and very

few .factories which have abandoned milk hauling would now care to return to

this practice.

2. Arrangement with one or tw^o neighbors for joint hauling of the milk, each
patron to haul in turns. This practice does not need heavy waggons, and on busy
days younger members of the family may haul the milk.

3. Strict scrutiny and examination of present hauling conditions to discover
where the high costs of hauling lie.

^

4. Rearrangement of routes to cut out duplication or competition with neigh-
boring facto-ries which operate in the same area.

HAULING CHEESE.

In all but 25 out of the 112 factories the cheese was hauled from factory to

railway or wharf by patrons, each one taking his turn at hauling on day of de-
livery. This is the general practice in the Eastern Ontario cheese area. At the
twenty-five factories in which the hauling was paid for, the cost of hauling 2195l^
tons w^as $3,933 which makes the average cost $1.80 per ton for an average haul of
seven and one-third miles. T!lri;s amount equals practically eight cents per box
and varies ,from sixteen cents per box for a twenty mile haul to four cents per box
for a haul of 11^ miles.
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SELLING CHEESE.

Practically all of the factories in Ontario paid salaries to salesmen, who sold

their cheese on the cheese boards or otherwise. These salaries ranged in amounts

from $10 to $109 per session and added to the costs of marketing cheese the fol-

lowing amounts:

Table IX.

—

Cost of Selling Varies with Size of Factory

Factories Selling

Average
Salesman's

Salary

Cost per Ton
of Cheese Cost per Box

Under 50 tons $34
52
59
51

§.98
.77

.58

.73

4Hc.
3 He.
2i^c.

50 to 100 tons
Over 100 tons
All factories SHc.

It will be noted that the larger factories get this service cheapest. As

nearly all factories hire salesmen the combined salaries of the salesmen of East-

ern Ontario factories would amount to about $35,000 per year.

Whey Buttee Maxufactuke.

Practically all the factories visited were equipped for the separation of whey,

and the manufacture of whey butter. Most of them separated the whey during

the whole season, about 10% of the factories not separating at all or separating

during part of the season. The general effect of this practice, and there is a re-

markable uniformity in this regard among ail factories, was to add from 72 to

76 cents for each 100 pounds of cheese made. Of this amount just hal,f went to

the factory to pay the expenses of operation, repair and d'epreciation of equip-

ment, extra supplies and to pay for the extra labor involved. This left about

36 cents to be added to the farmer's factory cheque for each 100 pounds of cheese

made, or for each 1130 pounds of milk. The most general form of operation

during 1921 was based on the factory retaining one-half and the patrons receiv-

ing the other half of the gross sales of whey butter. One of the advantages of

this practice noted was the opportunity afforded the hired maker to procure a

higher salary, as he was usually paid about 8 cents a pound for the extra labor

of making the butter. In some factories there appears a suspicion that the maker

was tempted to allow more of the product to take the fonn of butter rather than

cheese since he was paid a higher price per pound for making the butter. This in

addition to loss from cutting down the amount of cheese by wastage of other

constituents than fat, lost money to the patron as he got only half the proceeds

of the whey butter while he received 85 to 90% of the proceeds of the cheese.

The above mentioned arrangement or contract for the separation of whey

and manufacture of whey butter must necessarily varv in its terms from year to

year depending on the market price of whey butter. In previous years it did

not require half the sale price of the butter to pay for its manufacture; and it is

quite possible that the price of the product may decline to such a low point that

most of the value will be needed for the cost of separation and manufacture.
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Prices Received for Cheese.

Accordiritg to the figures compiled from this investigation the average price

received for all factories was just below 18 cents per pound. There is every rea-

son to believe that these figures are higher than the actual prices paid. There was

some evidence on the face of the returnis, and much more brought out in fur-

ther investigation of the marketing methods appertaining to this commodity,

that cheese buyers had arrangements with m'akers and salesmen by means of which

cuts in prices due to cheese being below the N'o. 1 grade on arrival at Montreal

were reflected back to the factory as cuts in the weights of the cheese rather than

in the price per pound bid on the board. A very few cases were found in which
disguise of this fact was not perfect; where the average selling price of the sea-

son was $16.30 per cwt., or $1.70 or $2.00 lower than the average price reported

on factory statements. This system of protection of the maker by the buyer, how-
ever, has generally the effect of keeping the producers in the dark regarding the

quality of the product, and is a serious reflection on the present cheese board

system of marketing, in that there is not enough encouragement to the patron for

good or discouragement for bad quality of product.

However, the fibres obtained in this study were those actually presented to

the patrons by the factories, and even these figures though not showing the true

condition by any means, disclose serious losses from low prices.

Table X.

—

Range of Average Prices Received

Average Price
Received Per Pound

Number of

Factories

Over 19c 3

183^ to 19c 5
18 to 18^c 46
171^ to 18c 44
17 to 173^c
Under 17c

11

2

The three factories selling over 19 cents are all located in Western Ontario

-and make throughout the year. They all received therefore, the advantage of the

high prices prevailing during the first three months of 1921. Generally speaking

the larger factories received the higher prices since no factories over lOQ tons make
of cheese received less than 171/2 cents and no factories under 50 tons received

over 181/2 cents average price. The following figures illustrate the advantage of

the larger factory as regards quality and price.

Table XI,

—

Percentage of Factories of Different Size Receiving
OVER AND UNDER 18 CeNTS

Average Price
of Cheese Per lb.

Factories
over 100 tons

Factories
60 to 100 tons

Factories
under 60 tons

Over 18 cents
%
86
14

%
42
58
12

%
37

Under 18 cents 63
Under 17^/^ cents* 18

* Factories making under IT^cents are also included in those listed as making
under 18 cents.



12

The above requires no comment to show the possibilities of better product in

the larger .factories though small factories were found which made high quality

cheese just as some large factories were sufficiently badly managed to make poor

•cheese.

IS all factories had sold at the prices at 181/^ cents which was the highest

average price received by any considerable number of factories, the cheese of the

108 Eastern Ontario factories would have brought in a total of $94/-;00 more than

was actually received. This amount would have paid the following items of ex-

pense in connection with manufacture

:

Repairs to equipment;

Repairs to buildings;

Depreciation on buildings and equipment;

5% interest on factory buildings and equipment.

In short the amount of money lost by poor methods is sufficient to carry all

the costs, including interest, of the buildings and machinery used in the manu-
facture of the cheese. Again the amount above mentioned is nearly enough to

pay the salaries of the head cheese-makers in all sizes of factories. The following

table will show the extent of this loss in the different sized factories and a com-
parison of this loss with the two general items of manufacturing expense men-
tioned above.

Table XII. —Losses DrE to Pccr Meteoes Compaeed with Some Items of Expense

Tons of Chease
Made

Number of

factories

Total Loss
from selling

below 183^c.

Loss per
factory

Repairs
Depreciation
and Interest

on Buildings
and machinery

Chief
Maker's
Salary

150 to 200 tons 5
5
9
14
19
10
17

11

10
9

S6,125
7,425
8,304
18,630
16,050
10,240
12,375
6,615
5,845
2,700

Sl,225
1,485
923

1,331
845

1,024
728
601
584
300

Sl,419
1,068
920
786
766
579
597
572
472
432

$1,125
125 to 150 tons
100 to 125 tons

1,125
1,048

80 to 100 tons 1,259
70 to 80 tons 1,002
60 to 70 tons 900
50 to 60 tons 979
40 to 50 tons 855
30 to 40 tons 761
Under 30 tons 613

Most decidedly a loss more in amount than the carrying cost of the manufac-

turing plant is one worth paying attention to.

Gexeral Data ox Differext Sized Factories.

The two following tables which contain full data of all operations are here

given for reference.
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Table XIII.

—

Cheese Making Costs 1921

Tons of

Cheese made
st

on

R.E

Equipment

O

2 ^

Rep airs

-1^

o S

a.

'5

G

a
•2 § s

_0C

o

o o

CI OT

a-
0)

1—

(

0) --H

3
Mont]

Oper

O rn o-^
'i^^

-5 s

^ o

Under 30
30-40...
40-50. .

.

50-60. . .

.

60-70. .

.

70-80...,
80-100..
100-125.,
125-150.

,

150-200.

,

Over 200

,

9 $1,655 $1,264 $146 $41 $137 $13
10 1,811 1,532 167 53 166 7

11 1,850 1,677 176 77 168 14
17 1,993 1,882 189 63 204 53
10 2,084 1,833 196 56 231 12
19 2,671 2,393 253 74 247 42
14 2,510 2,662 258 69 290 79
9 3,762 2,780 327 84 299 49
5 3,137 3,593 336 75 373 72
5 3,071 3,875 349 156 423 52
3 4,135 3,991 406 120 404 183

79
137
88
84
150
90
161
212
439
238

$760
1,042

1,361

1,603

1,816
1,992
2,443
2,939
3,257
4,081

5,331

$613
761 $17
855 27
979 197
900 180

1,002 264
1,259 208
1,048 550
1,125 813
1,125 1,039
1,600 1,353

6
6.7
7.

7.4
7.3

8.1
8.1

9
9
11

25
32
28
38
43
55
44
67
89
97
66

TABLE XIV.

—

Details of Cheese Costs Per 100 Pounds

Number of Malie in Average Credit per Repairs Labor Supplies Depre-
Factories Tons Cost cwt. for

wliey butter

ciation

3 Over 200. . $1 58 .36 .085 .58 1.08 .105
5 150-200... 1.93 .25 .150 .65 1.23 .160
5 125-150... 1 93 .36 .105 .71 1.19 .160
9 100-125 2 12 .38 .097 .74 1.36 .170
5
9

90-100
80-90. ;:}

2 37 .29 .100 .83 1.39 .203

19 70-80. 2 37 .31 .128 .843^ 1.33 .215
10 60-70. 2 41 .21 .074 .816 1.3755 .216
17 50-60. 2 71 .36 .1298 1.043 1 . 4384 .247
11 40-50. 2 90 .27 .168 .989 1.5123 .298
10 30-40. 3 18 .17 .127 1.140 1 . 5283 .320
9 Below 30. . 4 03 .21 .215 1 . 408 1.7163 .465
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MARKETING ONTARIO CHEESE

Cheese first became a .factor in the export trade of Canada iu the late Sixties.

With slight fluctuations, the volume of cheese exported steadily increased for about

35 years. In 1891 it passed the 100,000,000 pound mark and 11 years later ex-

ceeded 200,000,000 pounds. The highest level was reached in the fiscal year ending

June 30th 1904, when exports totalled 233,980,716 pounds. Since then, with the

exception of the special wartime effort there has been a marked falling off. In

1919-20 the lowest level in 30 years was reached, the total exports for that year
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Fig. 1.—Chart showing the volume of Canadian Cheese exported
each Fiscal year, from 1868 to 1922.

being 126,395,777 pounds. Since then there has been a slight recovery, the ex-

ports for the fiscal years ending March 31, 1921 and 1922 being 133,620,340 and

133,849,760' pounds, respectively. The exportable surplus from the 1921 make

about equalled that of the year 1891. In the export cheese trade Canada now

stands where she did 30 years ago. The foregoing facts are shown graphically

in the chart. (Fig. 1).

In drawing conclusions regarding Canada-'s export cheese trade however,

certain contributing factors have to be taken into consideration. In the last 20

years the population of the countrv^ has increased by about 4,000,000 and the in-

crease in farming districts has been largely in the Western Pro^dnces where little
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cheese is manufactured. The consumption of milk and milk products has increased

with the increase of population. Much milk has also been diverted to condensaries

and milk powder plants.

The relative position of cheese in the exports of dairy products during the

last six years is shown by the following table

:

Table XV.

—

Showing Value of Dairy Products Exported from Canada During Fiscal
Years Ending March 31, from 1917 to 1922 Inclusive

Cream, Milk
and casein

Condensed
Milk

Butter Cheese Total

1917
1918
1919
1920
1921
1922

$913,459
910,562
849,438

1,699,090
2,300,377
2,792,415

$1,371,136
4,955,048
7,035,297
8,517,771

8,187,937
5,085,110

$2,491,992
2,000,467
6,140,864
9,844,359
5,128,831
3,224,390

$36,721,136
36,602,504
35,223,483
36,336,863
37,146,722
25,440,322

$41,497,723
44,468,581
49,249,082
56,398,083
52,763,867
36,542 237

Total
Average. . . .

9,465,341
1,577,557

35,152,299
5,858,716

28,830,903
4,805,150

207,471,030
34,578,505

280.919,573
46,819,929

The table shows that the total exports of dairy products in the last six years

was $280,919,573, an average of $46,819,929 per year. The average for cheese

during the same period was $34,578,505 or 74 per cent, of the total. This in

spite of the fact that the amount of cheese exported last year was only about 57

per cent, of the volume reached in 1904, the record year.

The British market absorbs most of the surplus cheese of all exporting coun-

tries. Canada must therefore look to the British market to consume lier surplus

cheese and she must also face the fact that New Zealand is rapidly displacing her.

During the 11 years from 1908 to 1918 inclusive the British market absorbed 991/4

per cent, of all Canadian exports. The average shipments to countries other than

the United Kingdom during this period was 1,299,210 pounds a year. Owing to ab-

normal market conditions the year 1919 witnessed a sharp departure from the nor-

mal condition. In that year over 32, 0'O 0,000 pounds was exported to foreign

markets. In 1920 this was inci-eased to over 36,000,000 pounds. The market
is now rapidly readjusting itself and during the last fiscal year all

but 7,906,820 pounds or 5.9 per cent went to British ports. The chief disturbing

factor was the exports to France and Belgium as the following table discloses

:

Table XVI.

—

Exports to Countries other than the United Kingdom for Fiscal Years
ending March 31, 1919 to 1922 Inclusive

1919 1920 1921 1922

France
Belgium

31,212,070 2,823,231
23,415,744
6,031,404
4,147,639

46,571
6,668,104
641,950

3,611,425

40
3,091,026
2,969,759
1,845,995

United States 150,065
788,482All other countries except U. K.

Total . : 32,150,617 36,418,018 10,968,050 7,906,820
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Table XVII.

—

Sources of British Imports by Calendar Years

1913 1919 1920 1921

Netherlands
Italy

United States

32,692,240
11,400,928
2,514,288
888,496

61,284,384
144,902,106

3,619,728

8,872,304
20,160

1,810.928
12,636,432

138,829,936
72,487,744
2,596,496

12,565,952
106.512

8,214,528
7,105,168

141,191,904
126,532,896
12,312,160

14,339,584
834,064

5,517,456
Australia
New Zealand
Canada
Other Countries

8,705,872
145,909,792
133,914,032

5,697,888

Totals 257,302,170 237.254,000 308.029,120 314,918,688

By referring to the figures in the aboYe table it will be seen that in 1913,

the last pre-war year, Canada snipplied 144,902,106 pounds of cheese as against

61,284,384 pounds from New Zealand, or nearly two and a half times as much
as her sister Dominion. In 1921, New Zealand surpassed her by 12,000,000

pounds. While Canada had fallen beliind 11,000,000 pounds, ^ew Zealand had

increased her exports by over 84,000,000 pounds. In the meantime the consump-

tion had increased by about 57,000,000 pounds. Not only did Canada fail to

take advantage of this increased market but she also lost a considerable portion

of Ihe market which she formerly supplied.

Cheese Output of Oxtarto

During the last six years Ontario had produced over 63 per cent, of all cheese

manufactured in Canada. Quebec had produced about 34 per cent, and leaving

only about three per cent, produced by all other provinces. The actual figures

are as follows

:

Table XVIII.

—

Output of Oxtario. Quebec axd Other Provinces by Calendar Years

Ontario Quebec Other
Provinces

Total

1916
1917
1918
1919
1920
1921

126.015,870
121,172.086
107,886,724
103.320,041
92,784,757
103,135,613

61.906,750
67,835,017
63,070.162
58,044,719
52,162,777
53,525,706

5,045,977
' 5,896,233

4.921.427
5.057.111

4,254,322
4.901,307

192,968,597
194.904.336
174.878.313
166.421,871
149,401.856
161,062,626

In Ontario by far the larger proportion of cheese is produced in the Eastern

half of the province, which contributes about 85 per cent, of the province's total

make. In Western Ontario the manufacture of cheese has during recent years been

considerably curtailed by the diversion of milk to condensaries and milk powder

plants, to creameries and to the city milk, cream and ice-cream trades. Eastern

Ontario has also witnessed such a diversion of milk but not in a like proportion.

This is not to be taken as deprecating the development of these equally important

branches of the dairy industry but simply as statements of fact that must be recog-

nized in dealing mth the cheese industry o.f Ontario.
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It is difficult to arrive at the amount of Ontario cheese entering Canadian

export trade. No records of inter-provincial movements are available. Assum-

ing that the export figures for the fiscal year ending March 31st, 1922, cover the

make for the calendar year 1921 aiid taking into consideration stocks on hand

and the imports for the fiscal year we find the present home consumption for

Canada to be slightly under 25,000,000 pounds a year or 2.83 pounds per capita.

Assuming also that Ontario supplies her o^vn needs, the needs of the Western

Provinces over their own production and 2,000,000 pounds to ^Quebec and the

Maritimes, the amount of Ontario cheese consumed in Canada would he 15,741,015

pounds allowing a per capita consumption of 2.83 pounds. This would leave

87,294,598 poutnds of Ontario cheese to enter the export trade or over 84 per cent,

of the Ontario make and 65 per cent, of Canada^s total exports.

The Cheese Boaed System.

Cheese boards are the largest factor in the initial sale of cheese in Ontario.

Of these tlnere are three active in Western Ontario and 14 in Eastern Ontario.

Cheese from some factories near Montreal and in the Ottawa Valley is shipped

to warehouse in Montreal where it is disposed of to the trade by private negotiation.

During the last two years the United Dairymen Co-operative Limited, have con-

ducted auction sales in Montreal, selling consigned cheese on a commission basis.

This cheese is sold according to grade, the grading being done by competent men
supplied by the Dairy Branch of the Dominion department, which expresses its

willingness to provide graders for all cheese sold on the markets on a basis of

grade. A large proportion of Ontario cheese is sold direct to dealers, the prices

paid generally being those ruling on neighboring boards. In ]\lontre.al regular

auctions of cheese and other products are now held under the auspices of th-,^

Montreal Mercantile Exchange. This exchange functions something like a grain

or .^tock exchange for facilitating trade amongst its members. Cheese may be

sold for clients on a commission basis.

The exporting of cheese by individual factories direct to old country house?

iias not been unknown but was entirely discontinued during the war. There is

some evidence of this kind of trade being revived to a very limited extent.

On country boards the transactions are on the assumption that the cheese

'F of the finest quality. If on inspection the cheese is off in equality an adjust-

ment may be made. It is the usual practice to weigh one in ten of the cheese

and if one is found below the weight stenciled on the box to make a corresponding

cut in the weight of ten cheese. From one-half to three-quarters of a pound up-

beam weight is allowed and no .fractions of a pound are taken into consideration.

In Eastern Ontario cheese shipped from factories west of Kingston is subject

to inspection and weights on the factory shelves or at the car door. From King-
ston district and east, the practice is to sell subject to inspection and weights at

Montreal.

In Montreal the Produce Exchange supplies a grader who is called in by
the dealers to pass on cheese which, in their opinion, is not up to the standard

quality. Sometimes cheese from districts having inspection at factory also comes
before the grader for inspection. If the quality of the cheese is disputed locally it

may be forwarded under the agreement that Montreal inspection will be accepted.

This year a concession has been made to Government grading, some Government-
graded cheese being regularly offered at Exchange sales.
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The Cheese Board System has been in operation in Ontario since 1873.

Its introduction marked a distinct advance over the private sale method which

it was designed to supplant. Prior to its introduction it was difficult for factory

owners or patrons to follow the market closely, and buyers had opportunities,

of which they were not slow to take advantage, to make scoops on sudden rises on

the market. The boards provided facilities for public sale, and, by bringing buyers

together, increased competition. They became the recognized price registering

machines for cheese and enabled the producers to follow ver}^ closely the trend

o.f the market.

The Cheese Boards however, have not fulfilled all the expectations that were

entertained of them. Certain practices have grown up around them that have

undoubtedly reduced their efficiency. Chief of these is the .signing up of "regu-

lars" by dealers who agree to take the output of certain factories, generally at

the ruling price received from week to week on a neighboring cheese board.

Some "regulars'' making very high quality cheese may get a stipulated advance

of a sixteenth or an eighth above the board price. This practice has aptly been

termed a parasite on the cheese board system. M.any boards have been almost

destroyed by the trans,fer of its factories to the list of "regulars.'' One board

which at one time boarded cheese from 40 factories and was attended regularly

by a dozen buyers has been reduced to eight to ten factories with three or four

buyers in attendance. Another that formerly had from 60 to 65 members^ includ-

ing buyers and salesmen, now has less than 20 with only nine or ten factories

that can be regu^larly counted on this year. The practice of signing up "regulars''

accounts almost wholly for the decrease. The general result of this practice is

that most of the boards in Ontario have been seriously weakened and some of them

all but destroyed. Competition is less keen, and their effectiveness as price

registerinf;: macliiiies imi)aired.

The weakening of the boards has in manv cases made necessarv the suspen-

sion of some rules that formerly at least were considered salutary. The rule

that no buyer could make a selection bid for less thaii a certain number o.f boxes

has had to be discontinued in many cases owing to the lessening of the volume

of cheese boarded. Another splendid rule to the effect that a bid for the entire

board overcame a bid for selections and made an advance bid for selections of 1-lG

cent a pound neces^sary has been dropped in many cases.

Another sinister practice that has grown up around the board system is curb

.'Selling. Some boards have made a strong effort to keep this practice down, and

in the case of at least one of the largest boards in the province it has been pre-

vented. With most of the boards however, including some of the largest and

strongest, curb selling has gotten completely out of control. Some boards may be
.

said to have developed into .feelers of the market, much of the real business of

selling being conducted on the curb after the board has closed for the day. In

some cases a rule that curb selling must not take place except at an advance of

Vs cent above the refused bid on the board has fallen into abeyance on account of

the inability of the officials to enforce it. The tendency of curb selling is to keep

bids on the boards down; many times the reports read that cheese was sold on the

curb at an advance of 1-16 or i/g over the bid on the board.

The methods adopted for making adjustments on off-quality cheese has given

rise to conditions which, to say the least, tend to impair the health of the cheese
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industry. Bids on the cheese boards are on the basis of cheese of the finest quality.

In order to keep up the average price per poumid received by a factory it has

become all too customary to make the adjustment for off quality not in prixje

but in the weight, a deduction of so many pounds per box being allowed to com-

pensate for the inferior quality. The practice of holding cheesemakers financially

responsible when they have little control over the conditions under which milk

is produced and delivered or the cheese made, also lends itself to the practice of

making cutjs in the weight instead of the price. Cuts in weight have the effect

of apparently increasing the average number of pounds of m^lk required to make
a pound of cheese and this provides the temptation to give underweights in milk

as it comes into the factory. The whole practice is an unhealthy one, and can

only work injury to the cheese industry of the province.

In actual practice cuts in prices or on weights are usually made only on a

falling miarket and there is plenty of evidence that the trade seeks, by marking

severe cuts, to protect itsel,f under falling prices. The cuts demanded are some-

times altogether too excessive. In 1921 they were as high as four cents per pound.

There are instances where vigorous representations have succeeded in getting

rebates on these excessive cuts.

Some complaints are heard regarding the holding by one man of the dual

position of salesman and buyer. The men involved contend that such does not

affect the efficiency with which they can serve the interestis of the factory for

which they sell; and point out, that sometimes they sell the cheese they have

boarded to competing buyers. It would appear, however, that such an arrange-

ment is fraught with danger and should be discontinued.

No impartial report based on a personal investigation of the cheese boards

of Ontario could overlook the fact that they are used systematically by the trade

for propaganda purposes. Cheese buyers are keen and alert men, representing

a highly centralized interest, and undoubtedly exert a marked if not dominatinjg

influence on the boards. It is utter folly to assume that the interests of the

producers are always served by the action taken by cheese boards on questions

relating to the dairy interests. To illustrate : The lack of co-operation, the

scepticism and the opposition shown in resolutions going forward during the early

part of the present season, regarding the grading of cheese for export, reflect not

the interests of the cheese industry of Ontario but a centralized dealer interest

which sees in every re,form a menace to its position of dominance.

Transportation and Handling Charges.

The costs incurred in marketing begin with the salaries of salesmen which,

as shown in the first section of this report, averaged in 1921, three and a quarter

cents per box for all factories. Buyers remuneration varies from a sixteenth to

an eighth of a cent per lb. Where weighing is done at the local shipping point

the cost is from eight to ten cents per box, every tenth box being weighed. Weigh-
ing averages, therefore, about one cent per box on the total shipment. Cheese

hauling, where paid for, averages eight cents per box and the service where con-

tributed by patrons is worth an equal amount.

Freight rates from point of shipment to Montreal, and to some extent to

other ports, have to be met with cheese designed for export. In fact, Montreal,

being the largest primary market for cheese in the world, is the datum point for

cht'fse prices in Canada, and this gives the .freight rates to that port a significance
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even in cheese designed for liome consumption. There has been a slight reduction

in freight rates, averaging around three cents per hundred pounds, below those

prevailing in 1921. Two rates" are quoted, an export rate for cheese billed through
to Briti.-^h and foreign countries, though not applicable to exports to the United
^States or Newfoundland, and a domestic rate to Montreal and Quebec. The
export rate includes terminal charges. It is four cents higher than the domestic

rate.

The domestic rates from board points in Eastern Ontario to Montreal vary

from 2914 cents per cwt. from Vankleek Hill and Cornwall to 50 cents from
Peterboro. From points in Western Ontario the Montreal rate is roughly, from
GO to 70 cents.

Cheese shipped some distance by rail is under ice protection during the icing

season, the cost of icing up to $8.00 per car being defrayed out of the federal

revenues. A considerable amount of cheese is shipped by boat from Kingston

and St. Lawrence ports. Formerly a considerable volume went to Montreal by

boat from Bay of Quinte ports but owing to a decline in lake shipping service,

necessitating trans-shipment at Kingston, most of this trade has been diverted

to the railways. Local boats are not constructed to provide ice protection, but

are usually well ventilated and the navigation companies make a strong hid for

this kind of traffic.

When the net weight of the cheese is not stencilled on the box, and where

the invoice does not show the weight of the cheese, it is waybilled at 87% lbs. to

the box of which 71^ lbs. is taken as the weight of the box when it is of the

ordinary wood variety. This applies to cheese shipped either by boat or by rail.

Most of the cheese sent to Montreal goes into warehouses, where the boxes

are coopered and the product held until time of shipment, when it is carted to

the dock. The cartage rate from the railway to the warehouse is five cents per

cwt. for car lots and seven cents per cwt. for less than car lots. Cooperage con-

sists of repairing any damage the boxes have suffered, and nailing on the tops.

Boxes in bad •condition when they reach the ship's side are coopered there.

Cooperage costs roughly five cents per box.

A large Government cold storage warehouse, ten stories high and estimated

to cost when completed, nearly $2,500,000 has been built on the Montreal water-

front under the supervision of the Board of Harbor Commissioners. With it the

cost of cartage to the warehouse is eliminated, as it has direct railway connection.

Most of the cheese moves out of the warehouse within one or two weeks.

Before New Zealand became such a factor on the Old Country cheese market

considerable quantities of cheese were stored. Now that receipts from New

Zealand can take care of the demand during the non-productive part o,f tbe year

in Canada the tendency is to rush the Canadian make forward as fast as it arrives

from the country.

Storao-e charges for refrigerated space in Montreal are as follows:

One week 3 cents per box

Two weeks 5

One month 9

Each following month 8

In the Government storage warehouse these charges include insurance, which

was .formerly an extra charge. It is understood that this competition is being

met by the private concerns.
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Cartage from warehouse to dock costs from four to live cents per cwt. Tliis

charge has also to be met on the cheese moved from the government cold storage,

for although it is on the water front it is cheaper to move the product than to

move the ship. A system of electric carriers wdiich will facilitate the movement

of produce from the Government warehouse to the docks is contemplated by the

TIarbor Commissioners in their comprehensive plans for harbor improvement.

Terminal charges also include wharfage, which on cheese is 35 cents per ton,

and port warden^s fees, amoimting to two cents per ton. The ocean rate, un-

refrigerated, on cheese for the 1922 season is 75 cents per cwt., to United King-

dom ports. Insurance during ocean transit varies from 20 cents per $100 worth

of cheese on the best vessels to 35 cents on the poorer ones. This covers loss by

sinking, stranding^ burning and colliision. Handling charges after the goods

reach the wharf at Old Countr}^ ports are met by the British firms.

Some eighteen firms are engaged in the export cheese business. About two-

thirds have their headquarters in Montreal. Others are located at Belleville,

Toronto, Ingersoll and Stratford. Some of the Montreal concerns are ])ranches

of British firms. The British Co-operative AYholesale Society maintains .an office

in Montreal for the purchase of Canadian butter and cheese.

Although the export cheese trade of Xew Zealand is largely on a consign-

ment basis, the consignment of cheese to the British market, to be sold after

arrival, is not considered a safe business practice .from the Canadian standpoint.

The independent firms ship most of their cheese to fill oi-ders secured through

British brokerage concerns. The trade is on a cabled quotation basis and the

cheese is shipped, cost, insurance and freight paid. A dispute concerning quality

is referred to an arbitration board provided at each British port by the local

provision exchange.

The Britisli market is characterized by strong local preferences. Some local-

ities demand a Avhite, others a colored cheese, some a highly colored and otliers

a straw colored cheese and so on through the variations o,f color, texture and flavor.

British houses are very efficient in distributing tlie product so as to take advantage

of such local preferences.

In offering cheese through Old Country brokerage concerns Canadian

exporters use such terms as Bellevilles, Brock\illes, Napanees, Townships and

Ouebecs. The trade in Britain is familiar with these terms though they represent

quality more closely than they do actual places of origin. Quebec producers com-

plain, for instance, that some of their best cheese has been sold as Ontarios.

The Dairy Branch of the Dominion Department of Agriculture is making
arrangements for the enforcing of the Federal measure which provides for tlie

grading of cheese for export. The Act will probably become fully effective in

1923. Grading Avill be done by experts employed by the Dairy Branch. This

service is now being rendered for cheese sold through the United DaiiTmen Co-

operative, which holds auctions of consigned cheese twice a week during the season

at Montreal. The grade certificates used at these initial sales are not widely

used in subsequent transactions involving the same cheese, but their purpose is

served so far as protecting factories from excessive cuts is concerned. The average

spread between first and second quality sold on grade by the TJ.D.C. in 1921

was seven-tenths of a cent per Ih. With the grading system in full operation

officials of the Dairy Branch believe that the certificate of grade would eventually

become fully recognized by the export trade.
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• '^\\^} l)()iiiiiiinii haii'v lirjiiicli keeps ;i detailed slat<'ineiit of tlic amount of

(•!.H'es(» loaded on boats Toi' export, iiicliidin;:- tlic names of tlio coiisiu-nor.s and the

]>orts of dostiinit'on. Sell' rci:! storing- thermometers are installed in tlie holds

of vessels and i-cjnain there during- the Novaiie, heiti^ii' removed hy the Representa-

tives of the Braneh at tlie British ports. The records are returjunl to Canada

and filed at Ottawa. The Brajich also conducts a marketing service which keeps

closely in touch witli cheese marketing conditions the world over and makes the

information available to the general j)uhlic.

The severe slump in clieese pi'ices in 11)":* 1, and again at tlie beginning cd' tlie

.1022..,season, has dealt a luavy blow to the cheese industry of Canada, and Ontario,

being the largest producei- of the provinces, has sultered the inosl severely. A
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Fig. 2—Cha"t shoxinti hi2;lie.st price levels, during 1921, of Canadian Cheese
in l)ulk lots on the London market and of the average of highest prices

reconled at initial sales of Ontario Cheese.

fall of 10 cents ])er ]>ound was registered during the six weeks between April 00

and June 11, 1I''<?2. Th.^ fall on the Old Coujitry market set in about two

months after tlie witlidrawa! of (Joxernn.ent actixitv in Xew Zealand cheese.

The relation Ijetween prices on the clieese l)oard,s of Ontario and on the

liritJsh market duritiu' 1021 is >liown by the chart (Fig. 'I). The upper litie

represents the Ivighest rpiotations in btilk lots on the London market on the date

indicxited. The quotations are leduced to cents per lb., Canadian funds. The

.lower line re])resents. for the weeks ending on the dates given, the average of the

Inghest prices recorded on the country hoards of Ontario and at initial ^ales in

Montreal. It is of interest to note that Ontario fodder cheese appeared on the

London market (luring the week ending April 2o. The rpiotation Avas lo4 shillings

ner lonjr cwt. of 112 lbs. on a e.i.f. basis which, at the ruling rate of exchange for
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iLat (late was 26 cejits jxt lb. Canadian fiiiid.-. TIkj lii_i;lR'r quotations sliown on

(lie chart for some weeks after that date were on stocks, of old Canadian cheese

still on hand.

Tlie spread ])etween Ontario and Old C^oinitrv ])riees as shown by the chart

doe< not take the costs o.f forwarding; into consideratioji. From points havijig a

frcMght rate of -10 cents to Montreal tlie costs for physical handling, including

{ransportation, storage for two weeks at Montreal, wharfage, insurance, etc. would

amount from '$1.5.") to •$ 1.(10 per ewt. withoiiit making allowances for commissions,

owrhead and itrodts.

THE XKKI) V()\l ()1:(;AX1ZAT1()\.

A new organization, the Ontario Co-o[)erative Dairy Products, Limited, wis

ijutorporated during the last session of the Ontario Leg'islature. \t^ ()l)ject

is to thoi'oughly organize the dairy industry of the province, at least as far as

the sale of cheese and butter are concerned, co-ordinating the output of local cbces*'

factories aiid creameries in a cential selling agency whicli will pool and niei'clunulizr-

the products, doing away with the speculative featui-es of the trade and selling

direct to the large distrihutors.

It is only throngh organization that the dairy faj-nHM> can hope to reach a

satisfactory solution of the niarkeiing pi-oblems confi-onting the dairv indusfiy.

In the past dairymen have been conteni io lea\(' the marketing o.f their product

in tlie hainls of outside interests and to allow tin? ti'ade to ])rovid.' all the con-

ditions under which that i)ro(luct found its way to the tiiuil consumer. Such a

policy is a mistaken one as the ]jresent situation with regard to ( heese amply

demonstrates. The interest of the patron in the ])roduct of his labor does not

cease at the local shipping point. At the same time there are limitation,^ to tlu'

distance whicli the producers caji go in carrying their product toward the ultimate

consumer. The experience of the most successful co-operative marketing cnter-

])rises on this continejit is that they can function economically carrying th(^ pio-

duct of their memhers only to the wdiolesale market, where it is sold 1o the (es-

tablished distributing agiencies wliich in their turn su])ply the retail trade.

This is the only method yet devised of ensuring that the product will get iido t'.e

hands of the innumerable retail establishments and secure the greatest })ossible

{ on sumption.

The results that could be ho])ed from an efficient co-operative marketing

organization by the patrons of the cheese factories of Ontario are many. Amor-g

them are the followiiig:

Much could he done to improve the general condition of the cheese industry,

especially in some parts of E^i'^tern Ontario, hy a wise policy o.f consolidation.

Consolidation of small and inefficient ])lants into larger units caii only come

about through the voluntary efforts of thie ])atrons affected and could be greatly

facilitated hy proper organization.

Inefficient methods, resulting in quality of ]n"oduc.t that is not as good as the

best, could be im]3roved upon through organization for marketing purposes. Tlio

experience of successful marketing associations has been that organization has

almost invariably resulted in an imtprovement of the ])ro(luct. Ontario cheese

has a high reputation for quality on the the British market but there is a con-

siderable proiK)rtion of it that does not fetch the to]) price. In the struggle to
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retain the market every efTort must be put forth to liuve every box of

cheese going forw^ard of the highest possible quality and capable of commanding
tlie highest market price.

Baneful practices that have grown up around the cheese trade could be

eliminated to tlie «ireat improvement of the cheese industry. The interests of

dairy farmers outweigli a thousand fold the interest of any other group of men
connected ^nth it. A dealer is interested primarily in the success of liis

immediate business transactions. The producer is the only one whose investment

in the industry warrants him in maintaining the status of the industry on the

highest possible level.

Marked economies could be effected in the marketing of cheese. With the

trade divided amongst a large number of concerns as at present the volume

handled by eaeli is so small that the cost per unit is higher than would be neces-

san* with an organization handling a very large volume. It is estimated tliat

the expenses of maintaining buyers and salesmen alone cost the industry around

!?100^000 a year. The price of cheese in Ontario i'S governed by the general level

of prices on the British market. Every rlollar saved in getting the cheese on that

market means another dollar in the pocket o.f the dairy farmer. The increase

in the net return to the producer from exported cheese would also increase his re-

turn from tliat j^ortion of his product taken by the home market.

The cons/<miption of cheese in Canada could be increased. The per capita

consumntion in Oreat Britain o,f imported cheese alone is nearly two and a hajf

times as great as the total per capita consumption in Canada, to say nothing of

iho large amount of home manufactured cheese consumed there. Xo consistent

ell'ort has l)een made in tliis country to build up a strong home demand. Cana-

dian consumers coanplain that they never get two pieces of cheese that taste alike.

The lack of effort in meeting their demands is in strong contrast to the methods

of British distributors who bend every effort to ser^'e the pre.ferences of different

sections of their market. In his address before the annual convention of the East-

ern Ontario Dairymen's Association, J. A. Euddick, Dairy Commissioner for

Canada said, "The consumption of cheese should be increased, and it would be

if we catered inore to the home trade. It could e.asih' be doubled and that would

mean another 25,iO00,00O pounds a year There is a large unsatisfied de-

mand in this country for prime quality, mild flavored, well matured cheese in

small sizes.*'

A vigorous marketing policy would also, no doubt, do much to expand the

demand for Ontario cheese in British and foreign markets. The only agency that

can persistently and progressiveh' carry such a marketing policy into effect is an

organization of the producers themselves.

The manufacture of cheese has been the backbone of the dairv inJustrv in

Eastern Ontario and has been an important factor in Western Ontario as Avell.

As has been shown, the general trend has been doAvnward for nearly 30 years.

The great increase of exports from Xew Zealand results in the British market

being fully supplied at present in spite of the falling off of receipts from Canada.

The ground now occupied, however, should be held, and, if possible, a steady

increase in the volume of exports maintained. A decaying industry is not

a good place for investment. The dairy farmers have a tremendous investment

in the cheese industry and should bend every energy through collective effort,

to protect that investment.
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FARM POULTRY
INTRODUCTION.

More interest in poultry and poultry products is shown from year to year.

Many farmers a few years ago considered poultry as a necessary evil and not in

any sense of the word as revenue makers. There are yet a considerable number
of this class, but more people are finding that the keeping of poultry is profitable

and enjoyable. We now find a large number of farmers keeping from fifty to one

hundred hens, who are well pleased with the cash returns from their poultry. There

is also a growing number of small farmers who specialize in poultry-keeping

profitably, and further there are numerous persons in cities, towns and villages

who are making money from poultry.

The writers in the following pages will endeavor to give in a concise form

the results of their experience covering a period of more than fifteen years with

poultry at this College.

SUCCESS or FAILURE in keeping poultry depends upon breeding, feeding,

housing, rearing, sanitation, and general management. All of these factors must

be carefully studied. We do not mean to infer that the keeping of poultry is

extremely difficult, but we do wish to impress upon our readers that it is no busi-

ness for a lazy or an indifferent person, or one who is not prepared to plan the

work carefully and then work to the plan. There is a larger number of individuals

in the poultry flock than in most other flocks of live stock kept upon the farm, and

the individual unit is frequently lost in the mass. The writers believe poultry pro-

duction will be found both enjoyable and profitable if the person in charge will

do his or her part well, but we would discourage people who are not prepared to

work faithfully and systematically. By this we mean success is not likely to be

obtained by careful feeding, etc., for five or six days, and then on the following

days forget to feed or water, etc. Where poultry is kept in large numbers, success

depends almost entirely upon efficiency.

The general farmer has nearly all the conditions for success and if given

reasonable attention poultry-keeping should be one of the revenue producers of the

farm.

BREEDS OF POULTRY.

The present high prices of eggs and meat have done much to popularize poultry

on the farm, and consequently we are frequently asked as to "What is the best

breed of poultry.'' It is impossible to answer this question, as some breeds are

special purpose breeds and others general purpose breeds. There is undoubtedly
more difference in strains of the same breed than there is between breeds.

It is not the purpose of the writers to discuss all breeds of poultry in this

bulletin, but simply to mention the general characteristics of some of the more
popular ones. We shall endeavor to classify these breeds more or less on utility

lines rather than according to the usual classification as adopted in various poultry

publications. It may be taken as a rule that all breeds that lay brown or tinted



shelled eggs will set, hatch,' and rear their young, and all breeds which lay white-

shelled eggs, with the exception of Dorkings, are non-sitters, and the eggs from

these breeds have to be hatched artificially or by hens of other varieties. It will,

therefore, be seen that the general purpose breeds lay tinted eggs and are good

sitters and mothers.

Geneeal Purpose Breeds.

Plymouth Rocks. There are six varieties of this breed—three of which are

common—Barred, White, and Buff. The Partridge, Columbian, and Silver

Pencilled are not so common. The Barred Plymouth Pock is undoubtedly the

most popular variety of fowl among farmers. The best bred-to-lay strains are

good winter layers, fair summer layers, make first-class roasters, and fair to good

broilers. It is one of the hardiest breeds. The standard weights are: Cock birds,

93/2 lbs. ; cockerels, 8 lbs. ; hens, 714 lbs. ; and pullets, 6iX> lbs. Bred-to-lay strains

usually run slightly below the standard weights in all sections except cock birds.

Wyandottes. There are several varieties in this breed among which might be

mentioned: White, Buff, Silver Laced, Golden Laced, Black, Columbian, Partridge

and Silver Pencilled. The most popular variety from a commercial standpoint

is the White. This breed has practically the same characteristics as the Plymouth

Rocks, but is more blocky in type and usually longer in the feather. The feathers

are not carried so close to the body as the Kocks. They have rose combs, which

by some is supposed to be an advantage in cold climates. Wyandottes make good

broilers and good roasters. Some strains are good layers and they make good

mothers. The standard weight of these birds is one pound less than those of the

Pl}Tnouth Rocks.

Rhode Island Reds. There are two varieties of this breed, single comb and

rose comb. As compared with the Plymouth Eocks and Wyandottes they are longer

in appearance and not so massive. They were originated by the farmers of the

State of Rhode Island, and are very popular in that State. They have also grown

in popularity in this country to such an extent that they now rival the Plymouth

Rocks and Wyandottes. They are hardy, good winter layers, and fair summer

layers. In color they are a rich, bright red, with black tails, and more or less

black in the wings. During warm weather our experience has been that they

are more given to incubating than the two breeds mentioned above. The standard

weights of this breed are : Cock birds, 8I/2 lbs. ; cockerels, 71/2 lbs. ; hens, 6^^ lbs.

;

and pullets, 5 lbs.

Orpingtons. This general purpose breed differs from those mentioned in that

they have white legs and skin; the other breeds having yellow legs and yellow skin.

The common varieties of this breed are : Buff, White, and Black. At the present

time there are probably more Buff Orpingtons bred than any other variety, but

the WQiite may outrival the Buff. The blacks are being bred more by the fanciers

than by the farmers, for the reason that their black plumage and dark-colored

legs are somewhat against them for market purposes. This breed is among the

best winter layers; makes good roasters and broilers, but is probably more given

to incubating during warm weather than either the Rocks or the Wyandottes. The

standard weights are about one pound per bird above the Plymouth Rocks. For

o-eneral farm use they might be more profitably bred with less weight, for the

reason that the largest birds are usually somewhat leggy and rough in appearance

when weighing 4 to 5 lbs. When one wants very large roasters, weighing from

7 to 8 lbs. each or more, the larger birds, of course, would be better.

Dorhings. This is one of the oldest English breeds, and is popular in some

districts. They are a large breed, long in the body and short in the legs. By



many they are considered to be weak in constitution, although our experience

would not bear this out entirely. They lay large white eggs, and are good sitters

and mothers. They are white fleshed and white legged. Their peculiarity is

that they have five toes. This is, at times, a disadvantage, especially when the

fowls have to scratch in straw where there is more or less binder twine, which is

apt to get around the extra toe, and thereby occasionally fastening both feet

together. This is not a very serious objection. Where there is high, dry ground

and plenty of range, and a person fancies the Dorking color or type, they are worthy

of consideration.

Meat Bkeeds.

Brahmas. The feathered-legged breeds are not very extensively kept. The
most popular of these is the Brahma. This breed is very hardy, and lays very

large brown eggs. They are rather slow to mature and the feathers on the legs

are not altogether desirable from a farmer's standpoint, in that they are apt to

get wet and freeze easily. Brahmas make the best roasters, but are somewhat

slow to mature, and the females, in our experience, have not been very good layers,

although there are some females that do well. This breed is yellow skinned.

Langshans. Langshans are also of the feathered-leg breed, but have white

skin. They are longer in the legs than the Brahmas and are not so heavy.

Games. By many the Game would not be considered a chicken suitable to

farmers. The exhibition Games, as they are known in the Standard, are altogether

too long in the legs and head, and too weak in constitution for the ordinary farmer,

but the Cornish Games and what is known as the Old English Game are worthy

of consideration. The Cornish Game is a very large, tight-feathered, full-breasted

chicken, and probably carries more meat on its breast than any other breed. The
objection to the Cornish Game it that it is a poor layer. The English Game, some-

times termed " Pit Game,'' is a hardy bird. They are fair layers and make fair

roasters. The most serious objection to this breed from a farmer's standpoint

is that there is a great tendency among the young cockerels to be very pugnacious.

This is sometimes carried to such an extent that they kill one another. Other

than this, they make a fairly good farm chicken, especially where the mothers are

required to protect their young.

Special Purpose Egg Breeds.

During recent years, commercial Qgg farms have done much to popularize

this class of fowl. Of all the breeds used for this purpose the Leghorn is the

most popular, and of the Leghorns the Whites are being kept in the largest numbers.

They are good layers during the natural laying season, but in the experience of

the writers are liable to suffer more from the cold winter weather than are some

of the heavier breeds. They are, otherwise, quite hardy. It is now a well-estab-

lished fact that on the average a larger number of chicks can be hatched from a

given number of eggs from Leghorns than with other breeds and their chicks are

easily reared. The young cockerels make good broilers, but are of no use for

roasters. Leghorns can no doubt be more successfully kept in large flocks than

can the heavy breeds. Cases of commercial farms keeping from three to five hun-

dred in a flock are common, although the fact remains that highest egg yields up
to the present are secured from smaller sized flocks. Of the other varieties the

Browns, Buffs, and Blacks are most common, but are more popular with the

fanciers than with the farmers owing to the color.

Minorcas. There are three varieties of Minorcas. The Eose Comb Black and



Single Comb Black are more commonly bred than is the White variety. This

breed is larger than the Leghorn, and also lays a larger egg. They have very large

combs and wattles.

Ancomis. This breed might be termed a speckled or mottled Leghorn. They
have all the characteristics of the Leghorn and are black and white in color. Thia

breed is gaining in popularity among the practical poultrymen.

Hamburgs. There are several varieties of this breed. The Black is the most

popular. They are inclined to lay an undersized egg. We have found the Blacks

to be good layers, and to lay a fair-sized egg. They have rose combs and are neat

and active in appearance.

POULTRY BREEDING.

There are two main points to be considered: First, the selection of birds

that have the characters desired; and secondly, a further selection from these of

birds that can produce offspring as good as or better than themselves.

Many are of the opinion that "Like begets like.'' In general, this

is true, but it is true for general and not for particular qualities. It is true

that a male White Leghorn mated to White Leghorn females will breed chickens

that are White Leghorns, or that have white plumage, yellow legs, and white ear-

lobes. But of these offspring there will be no two chicks exactly alike. We find

large and small Leghorns; most of them never go broody but some do; some lay

large eggs, others small eggs. And we find a great variation in the number of

eggs produced by different hens.

Selection is made on the basis that like will produce like, but experience

has taught all breeders that to secure uniform superiority, they must carry on

the selection through generations of poultry. If we select birds that have laid

better than 200 eggs in twelve consecutive months and mate these to a male, of

similar strain, we do not expect to get all daughters that will lay 200 or more

eggs a year, but we do expect upon the average a better production than had no

selection been made.

SELECTI0J7.

The first step in the breeding of poultry is the selection of the birds to make
the breeding pen. What birds are used in the pen depends upon what is the

object ot the breeder; for example, one person may be interested solely in meat

production, another only in egg production, another may be careful of breed

type and color, and still another of all of the above and many more.

Selection is made along the lines of the ideal in mind. It therefore is

advisable for one to try to form an ideal, and the higher the ideal the fewer will

be the individuals that will be considered suitable for the breeding pen.

No matter what may be the breeder's ideal all agree that vigor is the one

essential point that must always be present; that is, a bird must be healthy and

active and able to defend the flock. Vigor means the bird's ability to thrive and

live under ordinary conditions. The lower the vigor, the more easily the birds

will sicken and die. Perhaps the male that is the boss of the entire flock is

the most vigorous, or at least it would be safe to say he has considerable vigor.

It is essential that the breeder should bear in mind that the various characters

of the chicken may be inherited separately. Because Plymouth Rocks, for example,

have single combs, red ear-lobes, and yellow legs, it does not mean that all birds

that have yellow legs must have single combs and red ear-lobes. By means of



this' inheritance of single characters, the breeder is enabled to correct single-

defects in the birds bred, and at the same time maintain and improve the good-

points.

It is, therefore, plain that the first essential is the selection of birds that have

the characters wanted, and the next step is to test their power to transmit these-

characters. Our experience has been that certain birds, male or female, are ex-

cellent in breeding one character but fail in others. For instance, hen H19 has

never bred a bird without positive bright yellow legs; she appears to be able to-

transmit this character to all her offspring. Again, we find birds that transmit

several desirable characters very well, but may likewise transmit one very un-

desirable character; as an example of this, male 2227 produced daughters that

were very satisfactory in all respects with the exception of size and color of

eggs. In the end the breeder selects, then tests the selected birds as to whether

they can produce offspring as. good or better than themselves.

The most interesting and at the same time the most progressive method of

breeding is to know the parentage of each chick, and thus to be able to tell which

birds are reliable breeders. Our experience is that there is as great difference

among birds in their ability to transmit certain characters as one may find in

any ordinary selecting process among a pure-bred flock. , Some birds are good

breeders; others appear to be of very little account. •

The more selections that are made and the more tests of progeny, the less

is the percentage of undesirables found. One may expect some considerable

variations within a group, but one may likewise expect a smaller number of in-

ferior stock with each generation.

Selection and Peogeny Testing.

The following tables give the results of a test from four Barred Rock males

and the hens bred to them that had four or more daughters which completed

a year's trap-nest record. They include all the daughters from these hens thai

lived throughout the year.

Four daughters from a hen that laid two hundred or more eggs appear to

be very few, but it must be remembered that the ordinary hatching season ex-

tends over a period of about six to eight weeks, and that about one-half the

progeny are cockerels. Likewise, an ordinary hatch is fifty per cent, of the eggs

set, and about twenty-five per cent of the chicks hatched are lost through one

cause or another.

Our experience has been that four pullets from a hen is a reasonable number.

Of course, if we were to set all the eggs over a three or four months' period

many more pullets might be expected.

Where a hen has fewer than four pullets it is more difficult to estimate her

value as a breeder. In the following table we have left out all such hens. The

results from them do not alter the indicated value of the male as breeder beyond

the figures given. They are of some interest in establishing the value, but where

space is limited it has been considered wise to leave such hens out of the figures

given.

It must be remembered that in this progeny test only the number of eggs laid

are considered. There is some indication as to the hen's ability to get pullets,

as is indicated by H237, H19, and H262.

A practical breeder would have to bear in mind such things as breed-type

and color, size and color of eggs, growth of the chicks, and the number of eggs

to get a mature bird.
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RESULTS OF BREEDING MALE 2020 TO HENS H76; H77; H78 and H276

Dau ^hters

Egffs laid

L 379
L' 440
L2,631
L3,433
L3,220

171
253
133
162
151

Daughters
Eggs laid

L 45
L 311
L 386
L2,637

189
162
221
171

Daughters
Eggs laid

L 106
L 194
L 479
L2,518
L2,607

157
245
165
123
115

Daughters
Eggs laid

L 319
L 416
L 487
L2,551
L2,641
L2,649
L3,429

177
166
184
155
172
141
139

NOTES ON MALE 2020.

Male 2020 is the son of a 224 egg hen. The dam of his sire laid 247 eggs.

He was successfully bred to four hens who produced four or more daughters

with trapnest record for a year.

The mating produced three hens that laid two hundred or more eggs in their

first year.

H 76 produced the highest laying daughter. This is one better than the

mother.

H 77 produced one daughter of two hundred eggs but not as good a layer as

H77.
H 78 produced one daughter higher than the mother's record.

H 276 produced no daughters equal to herself.

Considering everything, this mating would be considered very ordinary from

the results obtained. From such a mating one would not expect future generations

to be any better.



RESULTS OF BREEDING MALE 2227 to HENS H31; H43; and H237.

Daughters Daughters Daughters
Eggs laid Eggs laid Eggs laid

L 208 — 260 L 303 219 L 70 — 202
L 375 — 228 L 377 — 271 L 221 — 204
L 491 — 194 L2,529 — 242 L 318 — 227
L2,526 — 130 L2,575 — 254 L 352 ~ 244
L2,557 — 179 L^400 — 227
L2,572 — 191 L 437 — 224
L2,628 — 123 L 474 — 249
L3,436 — 193 L 492

L2,516
L2,582
L2,630
L3,905

— 223— 213— 190— 243— 235

NOTES ON MALE 2227.

The general results of this mating are exceptionally good. Our experience ha&

been that but few matings produce as many high laying stock as this one.

Hen H 31 produced every daughter better than herself. She also produced

the highest laying individual.

Hen H 237 had a large number of daughters, indicating exceptional breeding

ability for numbers. It is rare to get a hen with so many daughters that are all

good layers. This is a very excellent hen and should be good foundation for a

high laying family.

H 43 does not breed as many high laying daughters and there is a wide varia^

tion among them. It is questionable if this hen had been bred to an average male

whether her offspring would be very good. Sons of Hens H 237 and H 31 should

be good males from which to breed.
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RESULTS OF BREEDING MALE 2240 TO HENS H25; H145; and H260

(Male 2240 is a full brother of Male 2227)

Daughters
Eggs laid

L 15 — 169

Daughters
Eggs laid

L 407 — 224

Daughters
Eggs laid

L 369 — 263
L 404 — 211 L 439 — 145 L 392 — 202
L 451 — 188
L 483 — 214

L2,612 — 147
L3,208 — 187
L3,?10 — 134
L3,215 — 147
L3,237 — 183

L2,573 — 233
L2,599 — 105
L2,648 — 180

XOTES ON MALE 2240.

The daughters of male 2240 are, on the average, distinctly lower in egg pro-

duction than those of his brother, 2227.

Hen H 260 and H 25 indicate that they would breed good stock. Particu-

larly would one desire to see the offspring from such a male as 2227.

Hen H 145 has no daughters equal to herself and most of the daughters are

low producers. This hen might be discarded as a breeder.

Hen H 260 has one very poor daughter. Without further trials it is ques-

tionable what bearing this should have oji future breeding.

Hen H 25 has two daughters better than herself.

The good pullets from H 260 and H 25 would be worth breeding trials. Th*^

(Cockerels might be good breeders but one would prefer them from a better male.
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Notes on Male 1518.

Male 1518 was successfully bred to more hens that produced four or more

daughters than any of the other males. He is rather an interesting male in

that he has produced many variations, not only in the range of egg production

from his daughter but in the way the daughters perform from the ditl'erent hens.

The most successful niating was H 12. The daughters of this hen are

uniformly good.

H 46 produced a wide range of daughters and the average results are not

very good.

Hen H 19 produced some very high laying daughters and the average of

all is very good.

H 99 performed much after the manner of H 46. only the average is better.

Hen H 204 is in the same class as H 46 and H 99.

Hens H 205 and H 262 are full sisters and therefore the results from these

two hens become very interesting. It will be noted that it is not always the

highest laying hen that is best bred, nor yet the lowest— (Compare H 12 and H 262)

.

The Hens H 205 and H 262 are an excellent example of the value of testing the

progeny for the characters under consideration.

Hens H 46, H 99, and H 204 appear to be rather inferior breeders.

TABLE I. GENERAL RESULTS FROM ALL THE HENS

Mother
Egg Production

of ^Mother
Number of

Daughters
Average

Egg Production
of Daughters

H12 258
202
213
210
264
238
256
235
265
262
224
256
197
230
197
210
171

7
4
4
8

. 7
5
4
5
5
14
12
7
4
5
7
5
9

219.7
H25 194 25
H31 246.5
H43 187.25
H46 162.4
H76 174.
H77 185.75
H78 . 161.
H99 181
H19 195.
H237 - 223.4
H145 166.7
H204 171.75
H260 196.6
H276 162.
H205 159.6
H262 187.2

Total Production 3,888
228.7

112 3174.1
Average Production 186.71

It is not to be expected in the general results from a selected number of hens

that are high layers that all the daughters will be high layers, or that the mother,

only, controls the producing ability of the daughters.

Study the following tables as to the variations in breeding ability:
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TABLE II. THE INFLUENCE OF THE MALE

•

Mother's
Egg.

Production
Number of

Daughters

Average Egg
Production
of Daughters

Total
Eggs

Male 1518 Bred to- H 12
H 46
H 99
H 19
H204
H205
H262

258
264
265
262
197
210
171

7

7

5

14
4
5

9

219.7
162.4
181.

195.

171.7
159.6
187.2

1,538
1,140
905

2,730
687
798

1,685

Total 1,627
232.4

238
256
235
197
926
231 .

5

213
210
224

51

5

4
5

7
21

4
8

12

1,276.6
182.3

174
185.75
161
162
682.75
170.6

246.5
187.25
223.4

9,483
Average 185.9

Male 2020 Bred to-

Total

H 76
H 77
H 78
H276

870
743
805

1,134
3,552

Average 169.1

Male 2227 Bred to- H 31

H 43
H237

986
1,498
2,681

Total 647
215.6

202
256
230

24

4
7
5

657.15
219.

194.25
166.7
196.6

5,165
215.2Average

Male 2240 Bred to- H 25
H145
H260

777
1167
983

Total 688
229.3

16 557.5
185.8

2,927
182.9Average

Summary.

Of the four males under test, male 2227 is the best breeder of high laying

hens and male 2020 is the poorest.

Male 1518 breeds some good ones and by careful selection a very good

Jine could be established, especially from the cockerels of HI 2.

If one desired high layino- hens and considered this character only, by

taking male 2227 and hens H12, H31, H237, H19, H262, H25, H260, and"H77,

he would be reasonably sure of getting a number of pullets that should average at

least two hundred or more eggs each.

Male 2240, being full brother of 2227, and having proven himself an in-

ferior breeder, would be discarded.

As a matter of fact male 2227 has a fault, in that his daughters do not lay

a good egg for size and color, and the breeder might consider seriously the mating

of 1518, who does produce pullets laying eggs of good size and color, in preference

to male 2227: or a cockerel from hen H12 bred to the daughters of 2227 would

be a mating worth serious consideration.

The remaining hens, if one was short of breeders, could be tested, another

reason to different males, but one is not likely to get a very high average from
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them. Hens like H46 that have laid two hundred and sixty eggs are likely to be
tested on several males in the hopes one may find a male from which she

will produce her equal or better. Occasionally one is successful.

Our experience has been that by breeding from what appear to be the best

sons of the good breeding hens a little progress is made from year to year,

whereas taking a male simply because his mother v:as a high layer frequently

results in a decrease in production.

Pedigree breeding and progeny testing take considerable time and accurate

records. Where one desires to buy males or females from such stock the purchaser
may expect to pay a higher price for such stock. The labor alone involved

in pedigree breeding, if well done, will double the cost of the chicken.

Considering that many are interested in what happens when an ordinary

hen is bred to a male from a fairly good hen, a male such as 2240, the following

results are given

:

Hen 114 laid 120 eggs in her pullet year; from her, five daughters were

tested with the following results

:

K261 laid 156 eggs

K263 " 221

K365 '' 135

K453 " 135

K489 " 147

or a group average of 158.8 eggs

Experience has demonstrated many times that with responsible care and

feeding an average flock egg production of one hundred and fifty eggs can be

secured, or even better, by using sons of two hundred Qgg hens, but to secure

a flock average of one hundred and eighty to two hundred or more eggs from

flock of thre€ hundred to one thousand, requires careful breeding.

In-Breeding and Line Breeding.

Having located a successful mating, one can perpetuate easily so long as

the originals are breeding, but the problem begins after the first mating ceases.

Shall one breed mother and son, or brother and sister, or cousins, or what is

the best procedure?

Our experience in breeding birds of very close relationship, such as mother-

son, or brother-sister matings, would not warrant us recommending such a pro-

cedure. It is true that we have had some successful results, but it is likewise

true that most of such matings have been very bad. If one is anxious to breed

closely, our experience would suggest a trial of any relationship, so long as

the birds are vigorous, but it is not wise to depend entirely upon such a mating.

A good in-bred bird will likely be a valuable breeder but such a bird is difiicult

to produce.

It is very doubtful if one can say what relationship will give the best

results, but to the average person it would appear to be good advice not to breed

too closely, and to look for new blood from some source where the breeding

has been similar.

Egg Production.

It is generally considered among poultrymen that the production of eggs is

the most profitable branch of the business. It must also be conceded that for

most people a crop of chickens must be reared annually, and the surplus males

and old hens sold, at a profit, if possible.
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Fig. 3. H69 laid 249 eggs in hei
pullet year.

Fig. 5. K182 laid 220 eggs in her
pullet year. 198 eggs in her ^econct

year.

Fig. 4. L48-L49 is a son of H69. Fig. 6. M1039-M1040 is a son of K182.
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Pig. 7. H7 laid 219 eggs in her
pullet year; 194 in her second year;

181 in her third year.

Pig. 9. K67 laid 240 eggs in her
pullet year.

^^^K '"'
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Fig. 8. M2220-M2221 is a son of H7. Pig. 10. H19 laid 262 eggs in her
pullet year.
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Fig. 13. K186 laid 271 eggs in her
pullet year.

Fig. 11. L60 laid 301 eggs in her
pullet year.

1t/?H

B

\
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Fig. 12. K1801 laid 253 eggs in her
pullet year; 196 in her second year.

Fig. 14. G29 laid 202 eggs in her
pullet year; 194 in her second year;
180 in her third year; 143 in her

fourth year.
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Many people appear to believe that the secret of getting eggs, particularly

in winter, is in the feeds given and the method of feeding; others believe the

whole problem is in the breed or strain; while others think that the housing

is the problem to solve. All these are important, but the main reason for poor

results, ill the opinion of the writers, is a lack of careful work months before

the eggs are wanted. While you are collecting the high-priced winter eggs you
should be making careful plans to secure the crop of pullets for next season.

The factors are feeding, housing, age of stock, strain, possibly breed,

attendance, cleanliness, and the weather. All of these may be more or less con-

trolled, with the exception of the weather and it is perhaps the least important

factor.

Some troubles are : Overcrowding in houses ; stock of mixed ages, that is

there are two-year-olds and upwards, early pullets and late pullets ; surplus

cockerels; dirty, moist houses, wet or dirty litter.

Where eggs in winter are wanted the early hatched pullet is, without doubt,

the one to depend upon. Yearling hens and those older are very rarely good pro-

ducers during November and December. They are uncertain even in J-anuary

and February and really do not begin to lay well until March. Where the egg

production falls below fifteen per cent, during the winter months, one is not

making much profit. The age at which most pullets begin laying is from six

to seven months; some lay at four and one-half to five months, and others not

until eight or nine months of age. This means that if a fifty per cent, egg

yield is wanted in November the pullets should be hatched during March or

April; May hatched pullets will lay a little, but, as a rule, not forty or more

per cent, daily.

The attendant has responsibilities. There should not be any neglect on

his or her part, but careful, constant regular attendance and a keen interest in

the welfare of the birds. A bird that has stopped laying is very hard to start.

As pullets mature, they commence laying; it is the attendant's work to keep

them going.

The questions of the amount of feed a hen will consume, the number of

eggs she will lay, and the time at which she lays the eggs, are interesting and

important. Data collected in the past would indicate that one hundred to one

hundred and ten eggs per year would pay for the hen's keep, according to the

market prices for feed and eggs, and providing the flock mortality is not in

excess of ten per cent.

The amount of feed consumed varies with .the breed and with the number

of eggs produced. Our figures show that the general purpose breeds, such as

Plymouth Eocks, Ehode Island Eeds, and Wyandottes, consume from eighty to

ninety pounds of grain and mash annually, averaging nearly seven pounds of

grain each month. Breeds such as Leghorns or Ancorias eat from fourteen to

eighteen pounds less, or the large birds eat more than small ones, and the heavy

layers eat more than the poor layers. The amount of feed required cannot be

stated in ounces for each day as birds' appetites vary similar to human beings.

The successful feeder studies his flock and regulates the amount of feed given

according to the condition and requirements of his flock. The writers are of the

opinion that there are more hens too lean to lay than there are too fat. Most

very fat hens are poor layers and are better put on the market than fed sparingly

to try to condition for laying.

In table No. 3 are given the results of some investigations in feeding.

The work has been carried on over a period of six years with Barred Plymouth
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Eock and Single Comb White Leghorn pullets hatched at different dates from

March 1st to May 31st. The birds have, for the most part, been kept under

rather closely confined conditions, the yards providing in most case only sufficient

room to allow the birds to get out of the pen and on to the soil.

In computing the above data feed used in the form of green feed has not

been included. The main consideration in this connection, however, is the oats

used for sprouting purposes. It is difficult to determine the exact amount of

this particular feed consumed by each bird. In observations and calculation

made during the past four years, during which time sprouted oats have been

TABLE III. FEED CONSUMED

Description Milk Grain Mash
Grit
and

Shell

Special
Animal
Feed

Eggs laid

1312 White Leghorn
Pullets. .-

Average per bird
2375 Barred Rock

Pullets

lbs.

102,963
76.11

235,698
99.24

lbs.

50,535
38.51

128,102
53.51

lbs.

23,725
18.08

42,625
17.94

lbs.

3,233.5
2.46

6.372
2.21

lbs.

1,569.5
1.19

197,813
150.7

381,503
Average per bird 160.63

fed throughout the entire year, it has been found that the consumption is ap-

proximately fifteen pounds for Leghorns and seventeen pounds for Eocks. Thus
it will be found that if these amounts are added to the amounts of grain and

mash given in the foregoing table that total grain consumption per bird per

year is for Leghorns 71.59 pounds and for Eocks 88.45 pounds.

A study of the distribution of the Qgg production is interesting and impor-

tant from the point of the annual returns from the birds. Egg prices rise and

fall with the seasons and usually the greatest profit is made where producing

eggs at a season or seasons of the year when prices are high. Pullets are the

chief source of egg supply. As stated previously, they require usually from six

to seven months in which to mature. It is therefore possible to regulate their

production in the fall months at least to some extent by regulating the time

they will hatch in the spring. Below is given the average percentage monthly

Qgg production of Barred Eocks and White Leghorns hatched in March, April

and May for a period of six years

:

.
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In the following tables is given the average monthly egg

bird for three groups of Barred Plymouth Rocks and t'^ree g

Comb White Leghorns hatched in March, April and May.
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In the foregoing tables it will be noted that the average annual production
is practically the same for different dates of hatching. It would therefore ap-
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Fig. 15. Percentage Egg Production by months of three groups of Barred Rock

Pullets hatched during the months of March, April and May.

pear that so far as total production is concerned there is little to be gained

by early hatching. If, however, the reader will compare the production figures
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Fig. 16. Percentage of Egg Production by months of three groups of White Leghorn
Pullets hatched during the months of March, April and May.

for the different months, and the different groups, he will find that the early

hatched birds produced a moderately large number of eggs in the fall when
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prices were high, before the later hatched birds got started. This difference

is very graphically shown in Figs. 15-16. There is the further advantage in

early hatching, especially in early March hatched chicks, in that the cockerels

can often be brought to broiler weight while the price for broilers is still good

and the cockerels can be marketed, thus giving the pullets a better chance to

develop.

Viewing the matter from the purely economic question of profitable egg

production it is interesting to compare the values of the eggs produced by birds

hatched during different periods, and on the basis of current market prices for

eggs at country points during the period of production. Below is given the

average monthly price of eggs per dozen at country points* in Ontario for the

period from October 1st, 1918, to September .30th, \ni.

October 55g. April 40c.

November 66c. May 40c.

December 71c. June 39c.

January 67c. July 45c.

February 54c. August 49c.

March 41c. September t . •

.

52c.

On the basis of the above prices and the average monthly production figure?

given in Tables 6 and 7 it will be found that there is considerable variation

in the total value for the year. The production figures would indicate that there

would be very little difference in the value of the eggs produced by either breed

hatched in March and April. The great difference is noticeable when com-

paring May hatched birds with either of the other groups. For example, in

the Rocks the eggs from May hatched pullets were worth eighty cents per hen

less than April hatched and ninety cents less than March. In the May Leghorns

with their high comparative production one might expect their eggs would be

worth more than the March or April group. We find, however, that their eggs

are worth eleven cents per hen less than either March or April group.

In presenting the foregoing figures it is not the intention that they be in-

terpreted as possibilities of the two breeds, as the strain or selection work might

show as great a difference between strains of same breed.

These figures are given in the hope that they may suggest, particularly to

the specialized poultryman, the necessity of carefully recording his daily, weekly,

and monthly records of production costs and profits. The keeping of poultry

as a specialized business means, if success is to be obtained, a daily or at least,

weekly record of the loss and profit statement. Success or failure depends much
upon these account?. Yearly statements usually show losses, leaks, etc., too late.

In other portions of the bulletin are discussed housing, feeding, disease,

and so forth.

To sum up, in general, the requirements for high egg production are clean,

dry, comfortable houses, that are free from direct draughts over the birds, and

that are well lighted. The feeding consists of a variety of grains, green feed,,

animal feed, grit and shell, which is clean, sweet and wholesome, and is given

to the birds regularly and in such quantities that they have all they want to

eat before going to roost at night; that the supply of drinking material is

clean and abundant; that the attendant is regular in his or her work and is

interested in the same; that the birds are bred from good laying ancestors, and

that they are hatched at the proper season and well reared, and are free from

disease.
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POULTRY CULLING.

Weeding Out The Boarders.

As a result of close study by a number of investigators of different experi-

ment stations it has now become possible to select the good layers from the

poor by visual characteristics^ and with a fair degree of accuracy. Neither is

it the sole work of experts, as the average man or woman interested in poultry

can very readily master the more important features of the work sufficiently to

remove with ease and efficiency the poor hens of the flock. The fine details of

the culling require a more extended period of study, but are not absolutely

essential in the general application of the work.

Every farmer knows there is a great deal of difference in the type of his

cows, and also that there is quite a noticeable correlation between the type and

producing capacity of the individual. There are three distinct types of cattle,

i.e., (a) Beef; (b) Dairy; (c) Dual Purpose. These types can readily be com-

pared with corresponding types of poultry. There is the round bodied, loose

feathered, sluggish type, which fattens readily and lays but few eggs. We also

have the flat sided, deep bodied, more closely feathered, clean cut, angular, alert
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Fig. 17. Side of skeletons.

hen, which fattens slowly and performs well as a producer of eggs. We also

have the intermediate types which show certain characteristics common to the

two former types, but not developed to as marked a degree as either of the

former, and whose production is in direct correlation to its similarity to either

of the former distinct types. The accompanying illustration, Fig. 17, will

show the difference in body type in the skeletons of high. and low producing
individuals. The outstanding differences in body type are easily noticed here.

The deep flat side, with ample capacity for strong, well developed organs of

digestion, circulation, respiration and production, is easily seen in the high pro-

ducing hen. Note the long keel running parallel or tending to slope upward in

the high producing hen as compared with the shallow body resulting in lack of

capacity in the poor layer.

The type as indicated by these skeletons must be recognized in the flock,

and those not conforming weeded out. We will first consider type as noticed

in the coop or in the yard. In general, the hen must be rectangular in shape
when viewed from the",side. She must carry a good length of rib, giving her
the appearance of being deep from back to point of breast. The back should
be long and fairly level, with a corresponding depth behind. In studying type
as seen in the run notice feathering. Loose, fluffy feathering will camouflage
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real body type, and as a rule close feathering goes with good type. The abdomen
should not be over-fat and sagging, but should be carried up well and supported

by the keel. The illustrations show very well the desirable body type. Note
the great depth and strength of constitution in Hens Nos. H69-K182-H7-K67-
H19-L60-K1801-K186-G29, pages 15-16-17.

1l^gk^,
4 ^P^^

Kltf^i

1 .

#^v^..

f^
Fig. IS. Method of holding bird. Fig. 19. Catching net.

How TO Hold and Handle Birds in Culling.

The amateur poultryman often experiences considerable inconvenience in

handling birds, and just as often causes the bird much worry while handling.

Fig. Xo. 18 shows the proper way to hold a bird. The hen when held on the arm
in this way, with the keel bone resting on the arm, the first fmger between the

hocks and the thumb and, second finger used to grasp the upper shank, will rest

quietly and give one a chance to examine the various points to be considered.

If the birds are culled at night they can be easily taken off the roost and

handled and separated. If, however^ the birds are handled in daylight and are

just closed in a pen, a catching net, as illustrated, Fig. 19, is a great aid in

catching the hens. One can easily be made from a piece of heavy wire, some

wire netting, and an old hoe or broom handle. When the birds are caught

they can be handled and the following points studied and considered

:

Fig. 20, Side view of good head.
Fig. 21. Front view of

good head.

Head Types. The head tells an interesting story. It is an index as to what
i

may be expected in the body type and performance of the hen. The head should
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be clean cut, medium size, not too long or crow-headed, nor too short and bunty.

The crow-headed type is an indication of low producing ability, and often of lack

of constitution. The short beefy head indicates a sluggish type and is often

correlated with a predisposed tendency to fatten, and a small egg production.

The illustrations show several interesting features in heads. Figs. Nos. 20

and 21 show heads with abundance of character. Note the well turned beak,

fine texture of skin about the face, the bright prominent eye set well back in an

eye socket showing white membrane in front, the absence of wrinkles or beefiness

over the eye and about the face. The comb is waxy and bright. These heads

have vigour, action, and "pep^^ sticking out all over them.

Compare these heads with Nos. 22 and 23. Here we find the long pointed

beak, dull comb, or the type with wrinkles of fat over the eye and the coarse

Fig. .22. Side view of poor head.
(Crow head)

Fig. 23. Side view of poor head,
(fat head)

skin about the face. The dull, sluggish eye set in a close round eye socket

does not show the life and character the other heads exhibit so plainly. No. 24
is a typical broody head. By passing the finger carefully along over the head
from the rear of the beak and just over the eye to the side of the comb a dis-

tinct bump can be felt. This in the craniology of the hen is her broody bump

Fig. 24. Broody head. Fig. 25. Rear view of skeletons.

and indicates a predisposition to exercise her maternal franchise instead of stay-

ing steadily in the world of production. Note the absence of this prom-
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inence in the heads of lieavy layers. There is a danger of going to extremes in

head types, and the hen with the extremely fine or delicate head is apt to lack

vigonr and may not stand np against heavy production. This type, however, is

rather rare and the fault is not as common as the heavy, broody head.

Body Conformation. The head has set you wondering what type of l)ody

the hen is likely to have. The type can easily be ascertained by handling. Hold-

ing the bird as described above, take the other hand and put the thumb over the

back just under the wing and let the fingers fall along the side of the bird to

determine the length and spring of rib. This is the part of the hen which might

be compared to the motor of an automobile. Here all her vital organs, as the

heart, lungs and digestive organs, must operate and produce eggs and build up
bodv waste to. stand the wear and tear of heavv production. If the hen is

ro develop speed as a layer her motor must be large and powerful, and it must

have room to operate. Thus we find that the hen must possess good depth of

rib and a deep, fiat side. Fig. 25 shows the difference in spring of rib in

high producing hens and in low producers. Note the long flat side on the high

producer and the round well-sprung side on the lower producer. This can be

determined by handling as described above.

Tlie hack should be of good length with good width carried well out from hips

to pelvic bones. Xote Figs. 26 and 27.

TTifij. 26. Broad flat back carrying its

width to the tail.

Fig. 27. Rounded back forming
a wedge with the tail.

Poor type.

The shape of the keel hone is important. It should run back either parallel

T^ith the back or sloping down. It must be long to support the abdomen or

egg sack. In high producers the keel frequently has a decided hook or turn

down at the end. This is a good feature, and while not always found is gen-

erally a sign of capacity. This conformation of keel bone is what goes to make

capacity in the egg sack. The undesirable type of keel is one which has a decided

upward direction towards the vent, and such birds are often described as being

canoe keeled.

In order to determine the capacity of the egg sack the hand can be placed

at the rear of the bird as shown in Fig. 28. The lower finger can readily find
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the position of the end of the keel and the first finger the position of the pelvic

bones. These pel vies are two thin bones projecting out one on each side of the

vent and just above it. The measure of the distance from these bones to the

end of the keel is called the capacity and is spoken of in terms of the number

'i^p^^^^lWiw^~.i(^

'

Fig. 28. Good capacity—292 eggs. Fig. 29. Poor capacity—84 eggs.

of fingers one is al)le to insert. Fig. 29 shows a poor producer with a canoe

keel and only two fingers capacity. Compare this with tlie hen shown in Fig. 28

having more than four fingers capacity and note the relation of this capacity

to the production of the birds.

The capacity of a hen is not always the same. If the ovary is dormaiit

and no eggs are being manufactured the capacity will be rather small. How-
ever, as soon as ovulation commences the distance between the pelvic bones and

the keel begins to increase and in full ovulation, or at a hen's highest production,

the capacity of the bird will be the greatest.

Any one who has dressed hens will have noticed the large accumulation of

fat in the abdomen of some birds. This accummulation can be determined while

the hen is living by handling the flesh in the egg sack. The fat if present will

be hard and firm. This is a sign that ovulation has ceased and that the hen

is now using her feed supply to lay up fat instead of producing eggs. If a

hen has accumulated a quantity of hard fat in the abdomen it is almost a sure

criterion that the hen's laying days are about 'spent, and it is time that her

day^s work in the flock was done and she should be sent to market.

Handling Qualities. This term refers chiefly to the quality of the skin in

the egg sack. As noted above there should be no hard fat. The skin should

be soft, pliable and elastic to the touch. It should not have a tough, hard nor

leathery feel. This quality of the skin is closely related to the quality of the

skin about the face of the bird. The coarse texture can be readily noticed in

the face and is found to carry throughout. It is a sure sign of a lack of quality.

Shanks and Toes. Quality in shanks is indicated in much the same way
as in good horses. The bone should be flat^ not too fine^ but smoothly scaled.
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A poor quality of bone is round, hard and roughly scaled. The toe nails carry
the index to the amount of scratching the hen is doing. A good layer is always
a good worker and her toe nails will be well worn down from scratching. This
will vary with the kind of pen the hen is in. A concrete floor will wear the

toenails much faster than a wood or earth floor. This feature, therefore, must
be compared with other birds on the same or a similar floor.

The colour changes in the shanks are important and will be described later.

Condition. A hen will not lay if not in good condition. She should be

healthy, free from any disease, and show plenty of vigour and activity. The
first pullet to lay in the fall is the early maturing one. The hen which is a

slow grower, is slow in feathering out, is also a slow layer. The moult is im-

portant. As soon as a hen goes into a moult she uses her feed to manufacture

feathers, and her egg production falls generally to a minimum of nothing. It

is easily noticed that some hens go into a moult much earlier than others. If

a hen starts to iQoult in July her laying for the summer is about over. So we
say that late moulting and heavy Qgg production go together, because it gives

the hen a longer summer period and still she is back in form in time for winter

production.

Plumage. If a hen is laying heavily the plumage will become dry, hard and

brittle. The lustre will disappear and the feathers become broken. The hen

certainly loses much of her natural beauty, but she cannot retain that bright

lustre and also keep up heavy production. Watch for the old lady with the full

array of feathers all in good form, and see if she is not one of the boarders

in your flock.

When is a hen laying? The question is often asked, ^^Can you tell whether

or not a hen is laying?'^ This is very easy, and requires but a few observations.

When a hen commences laying the conditions set up in the reproductive organs

are very similar to conditions in any pregnant animal. Preparation is made
for laying, much as for parturition in a cow.

When the ovary is dormant and no eggs are being produced the distance

between the pelvic bones is very small. The vent is dry, small, puckered, and

in yellow fleshed chickens has a decided band of yellow pigment around the in-

side. When laying commences the pelvic bones become pliable and spread apart.

The distance may increase from one to three fingers in a short time. The vent

becomes large and moist and after two or three eggs have been laid the ring

of yellow pigment has disappeared and the vent is bleached.

Further Colour Changes. There is an interesting study in pigment changes.

This refers only to yellow fleshed birds and cannot be determined in white fleshed

birds, as Orpingtons.

As mentioned above, the first change in pigmentation is in the yellow ring

just inside the vent. Two or three eggs will remove this colour. The colour

then leaves the eye ring, the flesh just around the edge of the eyelid. It usually

requires about six eggs to remove the yellow colour from this part. After the

sixth egg the colour starts to leave the beak, commencing at the rear of the

bill, and fades out white. There is quite a distinct line of demarcation between

the yellow area and the white. As laying proceeds the white area increases, grad-

ually crowding the yellow out toward the end of the beak. When the colour

is entirely gone from the beak the hen will have laid about thirty eggs. The

shanks are the next part affected. After the colour has left the beak it starts

down the front of the shank, the white area again appearing and the yellow
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receding down the front of the shanks and from the foot up the back, the last

'

trace of yellow being on the back of the hock. It requires about one hundred

and fifty eggs to remove the colour entirely from the shanks. There is a differ-

ence in the rate at which this colour will leave. Feeding plenty of green feed

tends to produce the yellow colour and to prevent its disappearance. Birds in

confined quarters in winter show the colour changes more plainly than birds

on range in summer where they are receiving abundant green feed.

When the hen ceases laying the colour at once commences to come back.

This change can be readily studied in a hen which has gone broody and is raising

chicks. The colour first returns to the vent, then to the eye ring. A yellow area

now proceeds out the beak in the same way the white area did previously, and
is followed by similar changes in the shanks. From a study of these changes

one must view with suspicion the hen that parades about the plant with her

full quota of yellow colour. Short rest periods, as broody periods, often result

in a band of yellow in the beak preceded and followed by a band of white show-

ing that during the time it took for the hen to be broken up she replaced some

yellow pigment which again was followed by bleaching when laying recommenced.

Signs of Broody Disposition. In studying heads we went into some detail

in the broody type of head but will not enlarge upon it here. However, since
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Pig. 30. Wing moult.

A—First primary moulted and in, second primary moulted and
partly grown.

B—A pair moulted at same time, one broody period
C—A duplicate of "A."
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a hen loses from ten to fourteen days every time she goes broody the habit if

present will soon reduce her egg record, especially if she goes broody more
than twice a season. Fig. 30 shows wings outspread. The flight feathers are

divided into two sections, Primary, and Secondary. When the hen goes broody

in summer she frequently moults a feather in the primaries. This moult com-

mences at the small axillary feather at the division of the wing. The first time

broody the hen may moult No. 1 and a new feather will grow in. At each succeed-

ing period of broodiness another feather may be moulted and a new one will take

its place. In the illustration the hens have had rest periods as shown by the

new feathers. The complete section of primaries contains nine or ten feathers, so

by counting these and taking note of any new feathers growing in, the number
of times a hen has been resting can be determined. A hen showing a tendency

to spend much of her time in brooding can well be removed from the flock as

her production will not be high.

Disposition of the Laying Hen. There is as much difference in a hen\s

manners as there is in the manners of the human race. Almost invariably the

heavy layer is quite docile and does not object to handling. She will rest quietly

in your hands and sing quietly all the time she is being handled. The cull

lias a disposition quite in keeping with her head type. She is noisy, wild, and

the quiet singing of the good hen is replaced by squawking of the cull. This

same difference can be noticed in the birds about the pens. The heavy layer

is always going about busy but contented. She is. first off the roost in the morn-

ing and last on at night. She picks few quarrels, has no desire to join a labour

union or to demand six hour days. Her work commences at daybreak and con-

tinues relentlessly but cheerfully until often sundown. She spends little daylight

on the roost with her less ambitious neighbours.

The Time to Cull Hens. There has been some difference of opinion as to

the proper time to cull flocks. Culls are a liability, and should be put on the

market early enough to get as good a price as possible, so we recommend getting

into the flock in the latter part of May or early June. At this time of year

the heavy spring production is over and the naturally disinclined members of

the flock will be soon quitting, and the price received for hens is still good.

The flock may be culled at any time, however, and the careful poultry husband-

man will always keep close watch on his flock for any outstanding boarders. In

late July and August the early moulters should be watched and marked and

disposed of.

Marking the Culls. In culling, the hens can easily be graded into three

classes and marked.

(a) The good performer can be banded and left in the pen.

(b) The ones which are real culls should be crated and sold.

(c) There are, however, a number of hens which are still laying but which

are of poor type and will not be desirable members to hold over. These can

be marked temporarily and kept until they have ceased laying and then sold.

A good method of marking these birds is to cut off their tails. This makes

them easily picked out later, and a second trial will often convict many of them.
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POULTRY HOUSES.

The poultry house or pen is essentially an important factor in determining

success or failure in the poultry business. Type of house is not so important,

as we find poultry thriving and yielding good returns from houses which are

distinctly different in type. It is, therefore, difficult to lay down any hard and

fast rule relative to type.

There are two general classes of poultry houses : laying, or breeding houses,

and colony, or rearing houses. The former are built upon permanent foundations

while the latter are mostly portable. Most of the general principles of house con-

struction apply in both classes of houses, the chief difference being in size of house

and type of foundation. However, as the laying or permanent houses are more
important they will be discussed first.

Location Of Houses.

Near to the Source of Supply. Whether the number of birds to be kept is

large or small there will be a considerable amount of feed to transport, and licnc;?

the nearer to the source of supply, with due consideratioi] to other equally im-

portant factors, the greater will be the saving in time and labour.

Exposure. The house should be built facing the south or south-east if

possible, as such an exposure will give the maximum amount of sunlight in

the pens. There is also greater protection from the prevailing winds which are

from the north or north-west. Full advantage should be taken of any shelter

(either natural or artificial) from the prevailing wind, as the birds do not take

kindly to an exposed location. Bird comfort is closely associated with economic

production, and any condition which can be made use of in making the bird

more comfortable should receive full consideration.

Drainage. While location is important in regard to convenience and ex-

posure it is important, and equally so, with regard to the soil and soil drainage.

A heavy soil is undesirable as it does not dry off readily and the land soon

becomes badly fouled. The land must have sufficient slope to insure efficient

surface drainage and the house is then located on a site where water is not likely

to accumulate.

Types of Houses. There are two main types of laying houses in general

use, i.e., the long or continuous house divided into two or more pens, and the

single pen house. There are many points in favour of each type as well as

numerous objections to either. The long house is no doubt more economical

to construct and requires less labour to operate. If separate matings are necessary,

yards are required, which means added expense and close confinement for the

birds. This latter point is important where using the birds for breeding purposes.

The single pen house, while costing more than the continuous type, permits of

spreading the birds over a larger area, making it possible to dispense with

yards, and less trouble is likely to be experienced with disease and loss of vigour

in the flock. The greatest objection to this latter method of housing is the

extra labour required to care for the stock.

Types of Roofs. There are three principal types of roof construction com-

monly used in Ontario. These are shown in Fig. 31. It is true there are other

types used, but the three mentioned are the best suited to Ontario winter con-

ditions. There is some slight difference in the cost of the types shown. The
shed or shanty type is no doubt the cheapest to construct. It does not permit
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of the use of the straw loft which is so important in assisting in the control

of moisture in the house in the winter and keeping the house cool in the summer.

The gable roof is best adapted to the use of the straw loft, and besides presents

a more attractive appearance, blending better with the general type of buildings

on the farm. Perhaps the greatest objection to the shed roof is the extreme

G a Jb L e Hoot «S Kea Rco /

y^
3/ Roof Oned Hoc-j -u/'lX^ Hood.

Fig. 31. Roof types.

heat of the building in the summer, the temperature at times registering as high

as 110° F. This may be overcome to some extent by using the hood on the

front with the rear ventilator opening. This will, of course, increase the cost

of the building to practically the same point as the gable roof.

Floors. Floors in poultry houses should be made of concrete. While board

floors and dirt floors are used they are not satisfactory. A good board floor

will cost almost as much as cement, and is not nearly so durable or sanitary,

while a dirt floor is objectionable because of the dust, and rats and mice. As the

chief essentials in a good floor are dryness and ease of cleaning, it is advisable

to have the floor-level raised about eight inches above the ground-level at the

highest point, and the top surface finished as smooth as possible to facilitate

cleaning.

Factors Essential to Successful Poultey Housing.

Egg production is the primary object in keeping hens, and their housing

conditions play a very important part in determining success or failure. Only

by observing the factors essential to successful housing and properly balancing these

•ivill the operator be able to make the business profitable.
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Ventilation.—It is necessary to ventilate in order to secure dryness, pure

air, and a proper temperature. Bad ventilation is indicated by frost on walls or

ceiling, and a foul atmosphere. A greater amount of moisture pound for pound
live weight is exhaled from the lungs of birds than of any other class of stock.

The ventilating system must remove this moisture from the pen, provide fresh

air and do so without producing draughts in the house. Cotton curtains, win-

dow shutters, and open-front houses are now most generally used, with the cotton

curtain in conjunction with or without the straw loft proving most popular.

Curtains must be adjusted from time to time to meet varying weather conditions,

and unless one is prepared to do this better results will no doubt be secured

from the use of the open-front house. This latter type is illustrated in Fig. 40,

and will be found satisfactory in any part of Ontario as far north as Lake Simcoe.

In Fig 32, is shown a cut of a window adjusted for ventilation purposes. The
window is 6 inches from the ceiling and 18 inches from the floor. It is hinged

from the bottom, and the opening at the top is adjusted with a cord. Burlap

or boards may be placed along the sides of the open window. A low-grade open

Fig. 32. Window arranged for ventilation purposes.

burlap should be used. This device does not interfere with the light, is not

attended with draughts, and gives good ventilation. It is suitable for the altera-

tion of some house now in use which is not at present giving satisfactory ven-

tilation. The alteration can be made at a very small cost, and may be preferred

by some to curtains.

Draughts : There is perhaps no condition in the poultry house which is

responsible for more trouble and mortality than draughts. This is particularly

true if the birds are in a draught while on, the roost or while working on the

floor. Draughts chill the birds, making them uncomfortable, and, therefore,

unproductive, and also produce disease such as colds, roup, rheumatism and kin-

dred ailments in the flock, resulting in heavy mortality. In constructing the

house every effort should be made to eliminate draughts, especially those which

will strike the birds directly. The sides and back of the house should be abso-

lutely tight and with ventilation from an open front, or curtains, little diffi-

culty will be experienced.
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Dryness. There are two. sources of dampness in the poultry house. As
previously stated, a lar^e amount of moisture is exhaled from the luno^s of the

birds. Moisture sometimes enters the house through a badly-constructed floor

or because of a damp location. It matters not from what source the moisture

comes^ if allowed to accumulate in the pen it Avill gradually lower the vitality of

the stock, production will decrease^, and disease will develop. The trouble is

usually more marked in the fall and winter than durin^- other seasons of the

year, ^^'here the moisture is not entering the house through the floor the

trouble will be found associated with lack of ventilation. This latter is most

clearly indicated during the winter months by the accumulation of fi-ost on the

inside of the pen. Where this condition exists the ventilation of the ]w,:\ ought

to be carefully gone over. It is no doubt true that damp houses are iospon.:5ible

in part at least for the prevalence of tubercular trouble in many Ontario liocks.

Sunlight. Sunlight is the best germicidal agent in existence. It is there-

fore advisable to make provision for the admission of as much sunlight into the

pen. as possible. This is especially important in the winter, and glass windows
should be so placed in the front of the house as to admit a maximum of sunlight.

One-quarter to one-third of the front of the house should be glass. Rectangular

windows placed in an upright position will give best results as the sun^s rays

will- then cover greater depth on the floor of the pen and as the sun travels around

the south during the day practically the entire floor will be swept by the sun's

rays. This would not be possible if the windows were placed on the side.

Sanitation. Birds that are not healthy will not lay. The houses must

be kept in a clean sanitary condition. This requires close attention to the re-

moval of droppings, frequent change of litter, and the proper ventilation of the

house. In order to - facilitate this very important work the plan and arrange-

ment of the various fittings should be as simple in design and as convenient

in arrangement as possible. Unessential fixtures simply add to the cost of the

equipment, increase the labour of caring for the stock, do not add any productive

value to the layout, and will be found generally a nuisance.

College Poultry Houses.

For a number of years we have been trying various styles of houses. The
first houses constructed were well built, tight and warm. They were fitted with

stoves or hot-water pipes, so that the fowls could be kept at a comfortable tem-

perature. This plan was not satisfactory, mainly for the reason that it was diffi-

cult to keep the fowls in good health, and furthermore, the eggs were low in hatch-

ing power. The cost of heating was considerable; in fact, the entire oqui]v

ment was too expensive to be successful as a business.

It was noticed yearly that the surplus stock held in the cheap house- was much
healthier than those fowls kept in warm houses. During the past eight years we

have been trying to evolve a house that could be cheaply constructed, that would

keep the fowls in good health, and at the same time get a fair egg yield from the

fowls so housed.

Several years ago, four houses, representing different styles of popular poultry

houses, were constructed. These houses were stocked with birds representing, as

nearly as possible, the same strains of the breed. The breeds used were White

Wyandottes and Buff Orpingtons, the one a rose-combed breed, the other a single-

combed breed.

The houses are of equal size as regards floor space. Each house is '?! feet

long and 1"? feet wide. The house is divided by a wire and board partition, making
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two pens, each 12 feet square. The pens will accommodate from 20 to 25 birds

each, or about 50 to the house. Fig. 33 shows fairly well the appearance as regard^

windows, etc., of the houses. The roosting quarters of each house are very similar

in construction. A dropping-board is used, which is constructed of matched

dressed lumber. The board is placed at the back ol: the building, and is about

Fig. 33.

No. 4. - No. 3. No. 2. No. 1.

three feet above the floor level. The dropping-board is three feet wide. The

roosts are made of dressed 3 x 3 scantling, and are placed six inches above th'?

dropping-board.

House Xo. 1 is made of matched boards, which are dressed on one side. The
front and ends of the house are single-ply. The back is sheeted on the inside, build-

ing paper being used under the boards so as to make the wall tight or free from

draughts. The windows in the house slide back and forth, so that the ventilation

can be adjusted to the weather conditions.

Trap-nests are used in all the houses, and are placed at tlie ends of roosts in

section marked. "Cock Pen, Fig. 34.^' In this way the entire floor space of the pen

is left for the birds as a scratching pen.

The second house is what is known as the "Maine State" house. This house

is practically open to the weather on the front or south side. There are canvas

curtains, which can be dropped as a protection against wind and snow on stormy

days. On other days these canvas curtains are to l)e rolled up, and the fowls

allowed to exercise in the fresh air. The ends of the house are single-ply matched

lumber; the back wall of tlie house is matched lumber lined with paper, and is

sheeted again on the insid-e. This is done in order to make a warm roosting coop.

The third house is the warmest house of the four, and is built of matched

lumber and lined with paper. There is a dead-air space between the inside and

outside walls. The building is made as tight as possible, the windows, doors, etc.,

all being made to fit tightly.

Many houses built on this plan are moist inside. To do away with the mois-

ture we have a straw loft. The straw is placed on boards, which are from four to

six inches apart. These boards are placed on a level with the roof or ceiling. The
straw absorbs the moisture and keeps the house dry.

The fourth house is one of the extremely airy ones, being made of boards that

are dressed on one side and the cracks battened : about one-half of the front is open
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to the weather, but may be closed on stormy days by large doors. There is not any

special protection for the roost, the chickens roosting in this house in exactly the

same temperature as they worked in during the day. This house, needless to men-

tion, is much cheaper than the other styles.

The following record shows in a concise form the difference in the percentage

of egg production in favor of the cold or fresh air house during the five years

for the months of December, January, February and March; the first year being

December, 1904-05, 7.6 per cent.; 1906, 8 per cent.; 190'7, 11.8 per cent.; 1908,

15.6 per cent.; 1909, 12.4 per cent.

The house with the cloth front and the one with the movable windows com-

pare favorably with the cold house. There is probably not enough difference in

the actual egg production to warrant a statement that either of these houses is

very much inferior to the cold house. They are about three degrees warmer than

the coldest house and about fifteen degrees colder than the warm house.

These figures must not be taken to mean that hens will lay better in a cold

house than in a warm one, but that fresh air is essential to health, and health is

;^:**?^

Fig. 35. Cross section of House No. 2, showing the curtains in position

for the day, etc.

a factor in egg production. When one tries to retain the animal heat of the body

to maintain the heat of the house, one necessarily allows but little air circulation,

hence the air becomes foul or stagnant, which is not healthful.

The above results indicate that the free admission of fresh air is a very essen-

tial factor in house construction.

House No. 3 in Fig. 33, which gave the poorest results for each of the five

consecutive winters, was operated quite successfully the sixth and seventh winters

by introducing more fresh air, that is to say one-half of the windows were removed

until about December 1st, and when these were put in, the openings (about one

foot square), where the fowls go out into the yard at the north side, were left

entirely open. These, except during mild days, appear to supply sufficient air to
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keep the birds doing nicely. This statement is made as a means of helping any

person who may have a similar house, and who wished to continue using the same.

Our experience is that all four houses, while fairly satisfactory, especially

No. 4, are not all that may be desired, for the reason that they must be adjusted

according to weather conditions—that is to say, on bright, sunshiny days, the

doors, movable windows, or cloth screens should be opened for nearly all the day;

or, again, for but an hour, depending upon the sunshine and temperature.

The slope or shanty roofs on houses Nos. 1 and 2, have not been as satis-

factory as the pitched roofs on houses Nos. 3 and 4. The roofs on the latter

houses are more durable and the houses themselves much cooler in summer, and,

furthermore, the'straw lofts in these houses are very effectual in preventing damp-

ness in the houses. No frost collects upon the walls or ceilings.

We have tried several houses with curtain fronts, and we are pleased to say

they work fairly well when used in a house as in Fig. 37, which is practically the

same style of house as No. 4 in Fig. 33, but these require adjusting according]: t)

Pig. 36. Cross section of House No. 4.

thr weather, and if they are not kept brushed the dust and dirt will gather to

such an extent as to prevent free ventilation. Our experience has been that such

cloth screens should be of the cheapest cotton: heavy cotton or duck scarcely

ventilates at all. There is yet another objection to these cloth screens. The hens,

especially the lighter breeds, try to Itiy or roost upon the screens.

The females of such breeds as Leghorns, or Minorcas, will stand a tempera-

ture considerably below zero without frosting their combs, providing the air

in the house is dry.
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The Long, Continuous House.

Id Fig. 37 is shown one style of the long continuous house which is adapted

to commercial work. It may be built with one pen or more as desired. The

house is 16' deep from front to back and the front is a combination of glass and

cotton. As will be seen, the roof is of the gable type with a straw loft. If one

Fig. 37. Long house.
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Fig. 38. Section of floor plan of long house.

desires, the house may be fitted with partitions which are removable and the

house may then be divided into pens of any size desired from 12' to 36' in length.

The front curtains are made to tilt in at the top so that in mild weather they

can be opened. While the plan as shown has only one door, entering from the

end, it would be quite possible to have a door in the front of the house for each

pen, and it would then be unnecessary to pass through one pen to reach the

others. It would also simplify the work of cleaning the pens.
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Open" Fkont House.

The question naturally arises: Can a house be constructed which is nearly

self-operating, that will keep the birds in health, and at the same time ensure

a fair egg yield?

Our experience has been that the fowls thrive best in low-down houses, es-

pecially during the winter. We have four houses with the fronts entirely removed

except a two-foot wire netting, which keeps the fowls in, and the sparrows, etc.,

out. These houses, for this climate, must be low down, especially in front,

to keep out the snow and the wind. It is the writers' opinion that Fig. 40 will

meet the needs of the average farmer where he wishes to keep from seventy-five

to one hundred hens. The house looks too cold, but the birds do well. They
possibly could be made to lay more eggs during the months of January and Feb-

ruary with cotton screens properly adjusted to meet the weather conditions; but

few farmers would be there at the exact time to do the adjusting, hence we use

it entirely open.

The large window in the west, essential for light, should be hinged at the

top so that it may be opened during the summer months, otherwise the house

will be come too warm in summer.
Bill of Material for 20 x 20 House.

6 pieces 2 in. x 4 in. x 14 ft. hemlock sills; if set on post use 4 in. x 4 in.

12 pieces 2 in. x 4 in. x 14 ft. for studding, girts, plates, etc.

24 pieces 2 in. x 6 in. x 12 ft. for rafters and ridge tree.

600 feet of matched hemlock for roof.

5 square roofiing.

250 feet 1 ft. x 10 in., dressed one side, for boarding ends and back.
7 pieces 1 in. x 4 in. x 14 ft., pine, dressed one side, cornice.

8 pieces 1 in. x 8 in. x 14 ft., pine, dressed one side, cornice.

25 lbs. nails—5 lbs. 4 in. nails; 3 lbs. 2 in. nails.

It will be noticed that no dropping-boards are used in this building. During

the winter the manure freezes almost as soon as it is made, hence no odor or bad

results, and if cleaned, say every two months, it will answer very well. We would

rather have this condition than dropping-boards covered one foot deep with

manure, as we frequently see them.

A number of houses of this style are in operation in various parts of the

province, and they are giving fair results. In some of the colder sections, such

as in the district north of Barrie, the house appears to be too open for severe

winter weather. In such cases we would suggest using movable cotton screens

on two sections of the front. The illustration shows three sections, one of which

should always be open. During the winter months the centre screen may be closed

nearly all the time and the end screen moved to either side, depending on

the direction from which the wind is blowing. We have seen similar houses,

two-thirds of the front of which were covered with a cotton frame, which could

be thrown on the roof during bright, warm days and let down over the front

during the cold nights and stormy days.

In a few cases, open-front houses have been built only twelve or fifteen feet

deep and twenty or more feet across the front. This is not advisable, owing to

the fact that should there be a direct wind blowing into the house the birds cannot

get back far enough to be out of the draught. This house is built to accommodate

not less than one hundred birds, and will work well with as many as one hundred

and twenty-five during the winter weather. If a smaller house than the twenty by

twenty is desired it should be built, say, twenty feet deep and ten feet wide rather

than ten feet deep and twenty wide. The width across the front should never

exceed the depth.
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Snow will occasionally blow into the house, hut we lia\e had very little trouble

in this respect. Having the building deep, low and nairow tends to prevent this.

A rather small opening in front wall not allow the wind and snow to blow far I)ack

into the house, and the depth allows the birds to keep out of the wind. If there

is continuous rainy or damp weather for several days the litter will become damp
and must be removed at once. Both walls and floors must be kept dry or the birds

are likely to suffer from disease of some kind. There should be no opening except

tliat in the front, or there is likely to be a draught through the house, and this

Rliould l)e avoided.

Fig. 40. Open front poultry house.

The following is the egg production for one hundred White Leghorn pullets

and one hundred Barred Eock pullets from November 1st, 1921 to June 30th,

1922. These pullets were in two flocks housed separatelv in two open-front houses.

(See Fig. 40).
100 100

White Leghorn Barred Rock

November
December
January
February
March . .

April . .

.

May . . . .

June . .

.

Pullets
715
590
541

1609
2030
2616
1954
1811

Plxlets
1135
1188
1091
1335
1753
2339
1632
1487

While it would appear from the above production figures for Leghorns as

though their production had been seriously affected by the weather conditions

in December and January, this was not the cause of the drop in production.

The pullets in both groups were hatched in February and began laying the end

of Juh\ The Leghorns moulted in November and December, and did not get

back into full lay until February. Their production for October, preceding the

period given above, w^as 1336 eggs. The w^inter of 1921-22, while not extreme,

was at tin\es quite cold and the results as given above indicate fair production.

It frequently happens that there are buildings, or parts of buildings, on the

farm which are not in use for other purposes, that with a little remodelling

can be made quite suitable for poultry. In Fig. 41 is shown a farm barn in
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which a section of the lower part has been fitted up for a laying pen. The ex-

pense is much less than for a new building and while perhaps not quite so con-

venient as a house built especially. for the purpose, has proven quite efficient.

The pen in this case is 30' x 48', with a southern exposure. It is, however,

fitted with windows o\\ three sides with the roosts next the inside wall, and facing

the door. The loft over./ead is always filled witli hay or straw^ during the winter,

thereby helping to keep the pen dry and warin during the winter montlis. In the

pen shown above a sand floor is used which is cleaned once or twice a year and

fresh sand put in. This is decidedly economical and has in this case proven

quite satisfactory.

There might be some objection on the part of some with reference to the

size of the pen. It will easily accommodate four hundred birds. Leghorns have

been kept in the pen and there is no doubt that Leghorns in a flock of this

size would do better than some of the other breeds will.

In remodelling or adapting a building of this kind for poultry work the

same attention must be given to the essential housing factors as given for a new
house. There is little possibility of getting profitable production from even the

best bred birds in a house of this or any other type if the pens are damp, dark,

drafty and poorly ventilated; besides, the loss from disease would be most marked.

General Rules for Building.

It is necessary to allow from four to six square feet of floor space per bird;

the amount actually required depending upon the size of pen and the type of

construction. The larger and more open the pen, the less floor space required

per bird. Roosting requirements differ with the different breeds. Brahmas^

Fig. 41. Barn.

Cochins, and such other heavy breeds, require ten inches of perch room per bird;

Plymouth Rocks, Wyandottes, Rhode Island Reds, etc., require about nine inches;

and Leghorns, etc., about eight inches. All perches should be placed on the level,

as in Fig. 39. Perches where built ladder style will cause birds to crowd for
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the top perch, thereby causing trouble. Roosts should be made low or near the

floor. There are several reasons for this. Birds of the heavy breeds cannot

fly high up, and any bird is liable to injure the soles of his feet in jumping down
from high perches.

When dropping-boards are used they should be moderately low down to

admit of easy cleaning. Dropping-boards should be made of matched lumber and

should be twenty inches wide for one roost and three feet wide for two, the first

perch being placed ten inches from the wall and the others at fourteen inch centres.

Roosts 2" X 2" or 2" x 3" are preferred, the upper edges to be slightly

rounded.

Cement floors are most sanitary, and are easily kept clean. The first cost

is possibly high, but their durability commends them to general use. Ground

floors are more in favor than wood and cost less. The greatest objection to the

ground floor is the excessive amount of dust in the pen therefrom.

Cement floors for best results should be raised so that the surface of the

floor is at least eight inches above the level of the ground. The intervening space

is filled with cobble stones or coal cinders. A three-inch cement floor will be

found heavy enough for the hen house; two and one-quarter inches of filling and

three-quarters of an inch of finish.

Nests. These should be provided at the rate of one nest to every four or

five hens in the pen. All types and sizes of nests are used, but with open nests

placed on the floor trouble may be experienced with the hens eating their eggs.

Tfjis is overcome by providing nests which are partially darkened, as in the case

-%^' nsS.

Fig. 42. Front and back views of nests.

{Poultry Craft)

of Fig. 42. Raising nests off the floor permits the use of the entire floor space

for scratching purposes. All nests should be from twelve to fourteen inches

square and not over six inches deep.

Trap Nests. This is a necessary evil where pedigree breeding is to be con-

ducted. Whether it would be advisable for a man to trap-nest his stock will

depend upon his object, and the time and expense he is willing to incur in attain-

ing the same. The price of trap-nests varies from eighty cents to one dollar and

eighty cents each. The cost of operating the same would be approximately one dollar

per bird per year, which would not include all record keeping. Where trap-nests

are used they must be visited at one and one-half to two hour intervals during

the day. This is especially important during the hot summer weather, as

otherwise birds are liable to die on nests from suffocation.
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Trap-nests are for the most part patented. The nest which we have used
for a number of years, and which we believe is as efficient as any on the market,

is the one shown in Figs. 43, 44, and 45. This nest represents in a general way

Pig. 43. Trap nest. Fig. 44. Trap nest arranged above the roosts
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Fig. 45. Plan of trap nest.
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I lie type of most trap-nests. It is made up of two compartments, with a trap or

door on the front end which closes automatically with the bird's entrance into the

nest, keeping the bird captive until released by the attendant.

The nest is constructed of three-eighth inch materials, 24 ins. long, 12ins.

wide nud 13 ins. hioh. A four-inch board is placed across tha bottom of the

jiost, twelve inches from the front, wliich divides the lower part of the nest into

two compartments, the back one containing the nesting material and the front

the trap. The trap is eight inches from A to B, and seven and three-quarter inches

from A to C. The trap is so adjusted in its attachment in nest that when it is

tilted back into nest, resting within three inches of top of centre partition, it is-

just over balanced. The back of the bird coming in contact with it as she steps

over centre partition, raises the trap sufficiently to tilt it forward, thus closing

the trap.

Drinking utensils of some form or other are necessary^ and the more simple

in construction, the better. The writers' have found open pans as efficient as

any, the size depending on the size of the flock to be accommodated. They should

be made of some material which is smooth and as free from seams as possible, to

facilitate cleaning, as frequent cleaning of drinking utensils is necessary to pre-

vent them from becoming slimy and unsanitary. In large flocks we have used

steel hog troughs, holding from twenty to thirty quarts, wdth good results.

In our experience the largest egg yields are obtained from flocks containing

twenty to thirty birds. Some succeed with one hundred or more in a flock.

Considering, however, the cost of housing, labour, etc., the most economical re-

turns will be secured from flocks of about one hundred birds.

Colony Houses.

There is a constant demand from people living in towns and cities for plans

of houses suitable for housing six to twelve hens. In some instances they wish

these houses so constructed that they can be moved easily from place to place^

Fig. 46. Colony house 6' x 8'

The man who is using artificial means of brooding and raises over one hundred
chicks, is finding the portable colony house a valuable adjunct to his equipment^

as it enables him to place his young chicks on fresh ground every year.
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The plans herewith submitted are adaptable to these conditions, and have
been used by the writers for the purposes mentioned above. The house is of suffi-

cient size to accommodate one hundred chicks to a two-pound weio^ht, or fifty

chickens to four or five pounds; but for winter use we would not advise putting
in more than a dozen laying hens.

Bill of Material for 6 ft. by 8 ft. Colony House.

2 pieces 4 in. x 4 in. x 10 ft., runners.
3 pieces 2 in. x 4 in. x 7 ft. 10 in., plates and centre runner.
2 pieces 2 in. x 4 in. x 5 ft. 10 in., end sills.

2 pieces 2 in. x 2 in. x 5 ft. 10 in., end sills.

50 ft. 1 inch matched flooring.

50 ft. 1 inch roof boards.
100 ft. run, Vz in. x 2 in., battens for ends and sides.

140 ft. 1 in. x 10 in., outside boarding; door, etc.

% square shingles.

1 sash 6 X 10 X 12 glass.

1 cotton screen, fits on door.
1 door, 2 ft. 6 in. X 5 ft. 6 in.

1 cotton screen, fits on doors.

In Figs. 48 and 49 is shown a large type of colony house which is suitable

for operating a colony coal-burning brooder stove, rearing chickens on range, or

for a small breeding pen. The house is 12' x 12', built on runners, and while

Fig. 48. 12" X 12' Colony house.

portable can not be moved as easily or satisfactorily as the smaller house. This
house has been tested out by the writers both for brooding and for wintering laying
hens and has proven quite satisfactory.

Bill of Material.

3 pieces, 4" x 4" x 14', runners.
11 pieces, 2" x 4" x 12', hemlock joist plates.
16 pieces. 2" x 4" x 14', hemlock rafters, studs, etc.

3 pieces, 2" x 2" x 12', roosts.
220 ft. matched hemlock, roof boards.
230 ft. 1 in. spruce fiooring 12' long, floor and drop board.

300 ft. 1 in. novelty siding 12' long, outside walls.
8 pieces, 1" x 3" x 14' for window casings and cornice.

10 pieces, 1" x 2" x 14' for screens, (cotton for winter).
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3 yds. 30 in. wire for screens, (wire for summer).
4 yds. 36 in. wire for windows.

"

100 ft. Vt. in. matched spruce sheeting inside, above drop board.
2 sash, 12 Its. 10 in. x 14 in., 1 3/8 thick.

2 square paroid roofing.

1 door, 2' 7" X 5' 11" and join.

Dropping board is 3' 8" wide x 12' long.

3 roosts 10" above drop board, 8' long; about 12" apart.

FEEDS AND FEEDING.

Fowl require a variety of feeds. While it is true that the whole grains and

the milling by-products from the same form the major portion of the ration, it

is absolutely essential that they receive also green feed, animal feed, drink, grit,

and shell-forming material. All these feeds must be clean and wholesome, and

furthermore, a portion of them should be given in some form so as to induce th-i

birds to take healthful exercise. Tbe drinking material should be given at regular

and frequent intervals, and may consist of water or milk. The supply must- be

clean, as dirtv water, dirtv or slimv drinkino- dishes, etc., will do more towards

making a flock unhealthy and diseased than possibly anything else. Most atten-

dants are inclined to forget to clean the drinking vessels and to keep them well

filled at all times.

Graixs.

The value of the different grains for feeding poultry varies both with the

chemical composition and the physical properties of the same. For instance, we
find some grains which, con.sidered from their chemical composition, are excellent

feeds, but due to the high percentage of fibre, etc., are not satisfactory for feeding

in the whole state. Fibrous material is only very slightly digestible by fowl, owing

to the structure and actions of the organs of digestion, hence their low feeding

value.

Wheat is, without doubt, the most popular whole grain in use by poultry people

of Ontario, and is one of the best. It is relished by all classes of poultry. The price

of wheat as compared with that of other grains during the past few years, makes

it necessary to mix other grains with it. It is very doubtful whether it is advis-

able at any time to feed only one kind of grain constantly, and a variety is better;

some birds like one grain while others relish another. Plump, soft wheat is

usually more palatable for the birds than hard wheats, but the latter may have

slightly higher feeding value.

Wheat bran is. used largely as an ingredient of a mash. It is not credited

at present with having as high feeding value as it was once generally thought to

have. Its greatest value is in giving bulk to the ration, preventing impaction ol'

crop and stomach, and aiding the digestive juices in their action on the feed.

Wheat bran is also more or less laxative.

Middlings and shorts vary greatly in composition, and in food value. They

are useful for making mash mixtures, particularly for fattening. They are good

to check looseness of the bowels where an excess of vegetables is given.

Low grade flour is often a cheap and economical feed to u.se in mashes for

stock birds or for fattening chickens. It is more or less con.stipating. resembling

middlings and shorts in its action.

Corn is not used as extensively in Ontario as it is in the Central and Eastern

States. In those parts it forms the major portion of the whole grain ration. Corn

is more of a heating feed, and while very satisfactory for feeding even in large
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quantities during cold weather, is likely to cause excessive broodiness, especially

in the heavy breeds, if fed heavily during the warm weather. It is used whole,

ground, or cracked, the meal being used principally in mash feeds. Cracked corn

is used for young chicks and fowls when scattered in the litter. Whole corn

is too large and conspicuous, and when scattered in the litter does not usually give

sufficient exercise. In the opinion of the writers corn can be used in those sec-

tions of Ontario where it is grown extensively, much more freely than it has been

in the past.

Oats would be much more valuable for poultry feeding if there was not such

a large jjercentage of the grain hull or fibre. Fibrous material, sucli as oat hulls,

are practically indigestible by poultry, and besides, in some birds, have a tendency

to clog the digestive tract. When rolled, with hull on, they make a very satis-

factory form of dry mash and in this condition are greatly relished by the birds.

Oats are, without doubt, the best grain to use for sprouting for green feed

supply.

Oat flour and oat middlings are by-products from the oatmeal mills. They
contain a very small percentage of fibre and are used extensively for fattening

purposes.

Barley is most valuable for feeding when finely ground or rolled and used as

an ingredient in a fattening ration. It contains rather too much hull for feeding

in the whole state, and unless very well threshed, so as to remove entire beard,

it is not advisable to use without grinding.

Buckwheat is very popular as a whole grain in sections where it is extensively

grown. It is sometimes difficult to get fowls to eat it at the first feeding. This

is easily overcome in a few days if its feeding is continued and other feeds with-

held. After they once become accustomed to its appearance it is much relished

by them. It somewhat resembles corn in its fattening properties and, therefore,

it is better for winter than summer use.

Ground buckwheat, ground hull and all, is an excellent feed to use in a fatten-

ing ration.

Eye and peas are not suitable for feeding extensively as whole grains, but may
often be used econoirnically if ground and used as ingredients in a mash for fatten-

ing purposes. Large quantities should not be used of either as they are each

strongly stimulating.

Animal Feeds for Fowls.

Animal feeds are the most expensive feeds given to fowls. These are used

as a substitute for the worms and insects that form a portion of the natural summer

feed of fowls upon free range. Flocks confined to small runs require to be fed

more or less animal feeds during the winter, and during very long dry spells

in the summer; even where the range is unlimited it frequently pays to feed a

little animal feed.

Animal feeds usually assist very materially in the production of eggs in

winter. By some people these feeds are considered' as. a forcing feed, that is to

say, they will induce heavy laying, which in some instances may be followed by

serious sickness, or possibly the injury may be only very slight: in fact, unnotice-

able, except that the eggs from birds so fed may be of very low hatching power.

It is generally believed, and we think rightly, so, that good egg yields cannot

annually be secured without the use of such feeds as green cut bone, beef scrap,

or cooked refuse meat, etc. Many believe that the larger the amount of these

feeds fed the greater will be the egg production. There is good ground for doubt-
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ing this statement, in that these feeds are expensive and the extra eggs may cost

more than they are worth. Moreover, here is v^here serious injury may be done

to the hen's digestive and reproductive organs.

Milk is available on many Ontario farms. As a source of animal protein

it will compare very favorably with other forms of animal feed. Owing to the

difficulty of keeping milk sweet it is advisable to feed it only in the sour form.

Our experience would indicate that sour milk has slightly higher feeding value

than sweet milk and it is certainly more easily obtained.

Where feeding milk in the winter months, or during very cold weather, it

may be found necessary to supplement the milk with some more concentrated

form of animal protein. The cold weather prevents the birds drinking sufficient

milk to supply their needs for animal feed.

In making rations it is generally considered that ten per cent, of the total

ration of ground and whole grain should be of meat scrap. This would mean that

twenty per cent, of meat scrap in the mash would be about the maximum.

Green" Feeds.

When fowls have free range they eat a considerable amount of grass or other

green feeds. It would appear, therefore, to be desirable that where birds are con-

fined, either in small runs during the summer or in houses when the ground is

covered with snow in the winter, some effort should be made to supply this feed.

Many feeds are available, such as waste cabbage, mangels, turnips, rape, clover

hay or clover leaves, and green feed grown especially for the purpose.

Early in the fall we use cabbage or rape ; or at times where the runs have

been sown to fall rye or wheat the fowls are allowed to feed upon these. Where
rape is extensively fed it frequently will cause the whites of the eggs to have a

greenish cast, which renders them unmarketable. This feed is relished by the

fowls, but must be fed carefully. Cabbage at times will flavor the eggs slightly,

and if frozen may cause serious digestive troubles. Both rape and cabbage make
good green feed^ but good judgment must be exercised in their use.

Mangels are a very succulent feed, and are relished by the birds during

the winter. They may be fed either pulped or whole. When they are fed whole,

we usually stick them on a projecting nail, at a convenient height, upon the

ivall of the pen. When these are fed frequently they sometimes scour the fowls.

For this reason during some seasons we are obliged to feed them not more than

twice a week.

Turnips may flavor the eggs. They are not so palatable as mangels: in fact,

some birds will not eat them at all ; but at the same time they have considerable-

food value.

Clover leaves, either steamed or dry, are relished very much, and on the

whole are a most reliable winter green feed. One hundred hens will eat from a

peck to a bushel of clover leaves daily. This feed on the farm is 3heap and

•easily procured, and should be fed more than it is.

The sprouting of grains for green feed supply is becoming more commonly
practised. We have been using sprouted oats almost steadily for the past four

years, supplementing the supply from time to time with cabbage, rape, etc., as

they are in season, and have found them a very satisfactory source of green feed

supply. The tendency in the past has been to allow the grain to produce a growth
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of from two to four inches of top. More recent information would indicate that

the material would have slightly higher feeding value if fed while the top growth

is two inches or less.

The ordinary plan is to soak the ^ain twenty-four hours in a pail or can

of water. Xext remove the grain from the water and leave it in a pile or bulk

for twenty-four hours longer. The grain is then spread out in shallow boxes

or on a cement floor to a depth of three inches with the room temperature sixty-

five, or better seventy degrees, and where there ' is plenty of light. The grain

should be sprinkled often enough to keep it damp. It will require ordinarily

ten to twelve days to sprout the grain sufficiently to use.

Dry Feeding.

The effort of the poultryman is to decrease the hours of labor per hen or to

increase the number of hens that a man can feed. Where birds are fed almost

entirely upon whole grain and dry mash it materially decreases the amount of

work.

There are a few points to be observed with this method. The mash itself

must be palatable and well balanced as to its chemical composition. The hopper

which holds the mash must be large enough so that several hens may eat at one

time, and, further, it should be so arranged that the attendant can easily see

the amount available and so that the hens can get plenty easily; the idea

being to get the hen to eat mash. Experiments indicate that best egg produc-

tion is given where the mash consumption is nearly fifty per cent. It is diffi-

cult to get a hen to eat this amount.

Yearly, there are more feeders using a common V shaped trough in which

to feed dry mash. This is placed high enough so that the hens do not scratch

it full of straw, and a two-inch square cross-bar is placed over the centre of the

top of the trough to prevent the hens scratching or wasting the mash.

Feeding when Wet Mashes are Used.

The general method of feeding is to give a mash of mixed ground grains,

moistened with water or milk, in the morning; a little whole grain scattered in

the straw covering the floor, at noon; and all the whole grain they will eat at

night. This latter meal is usually fed in the straw. Some poultry men adopt

the plan of not feeding the mash until evening. We have been practising tfiis

plan for some time and like it very well. The objection to the former plan is that

the hen is likely to become gorged with food early in the morning, and thus take

to the roost for the rest of the day, which is usually followed by hens becoming

too fat, and the egg record becoming small; but, notwithstanding, many successful

poultrymen use this method to advantage. The objection to feeding the mash at

night is that it becomes quickly digested, and the bird has liot sufficient food to

last it during the long winter night; but this objection can be overcome by giving

a little whole grain after the mash at night.

Some poultrymen feed their fowls but twice a day, morning and evening, and

get very good results; but we favor feeding three times a day. Our plan is some-

what as follows:

Early in the morning the fowls are given half a handful each of whole grain.

This is buried in the litter on the floor. Thus the fowls get exercise (a very neces-

sary-thing) in scratching for it, and at the same time keep themselves warm. At
noon about two handfuls of grain are given to a dozen hens in the litter. They are
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also given all the roots they will eat, either pulped or whole, as fowl relish mangels,,

sugar beets and turnips. Cabbage also—a very good green food—is sometimes
given. About four o^clock in the afternoon they are fed a mash composed of equal

parts of bran, shorts, oat-chop, and corn meal (during cold weather), and to this

is added about ten per cent, of animal meal, if we have no cut green bone or cooked
meat. These feeds are thoroughly mixed together in the dry state, after which
is added steeped clover, which has been prepared by getting a bucket of clover

leaves, or cut clover hay, and scalding it with boiling water. This is done early

in the morning, and the bucket kept covered Avith a thick sack throughout the day.

This will be quite warm at night, if it has been kept in a warm place. There is

usually sufficient liquid to moisten the meal that has been mixed. Our aim is to

have about one-third of the ration, in bulk, of clover. After the mash a small

amount of whole grain is fed in the straw. There is—and should be—a plentiful

supply of good, pure ivater within easy reach at all times.

To those who keep but a dozen or so fowls, or to those who wish to economize-

in the feed bills, by using table refuse, such as bread, meat, vegetables, etc., the

wet mash system is commendable, in that these cheap by-products, if clean and
cooked, make excellent mashes, when dried off with shorts and bran or other chop.

This kind of mash usually gives excellent egg yields, and the labor entailed is not

a serious consideration, under the above conditions, but it is, at times, where birds

are kept in large numbers.

Method of Feedixg the Su:mmee Layixg Stock at the O.A.C.

Grain is fed in the litter both morning and evening. At present this grain

consists of wheat and cracked corn in equal proportions, though at times we feed

two parts of wheat or one of corn, or even all wheat, depending on the price.

When the grain is fed rather sparingly there is no particular danger of the birds

becoming too fat on wheat and corn. Green feed is supplied in abundance in

the form of sprouted oats, fed as in winter. This is supplemented with lettuce,,

rye, oats, rape or cabbage grown in the runs, or specially grown. Lawn clippings,

are also used at times. Buttermilk is supplied for drinking excepting one day

each week when Salts are given in water, the same as in winter.

More moist mash is fed at noon, wdiile fewer livers are fed than in the winter,

as they are difficult to keep fresh during hot weather.

Method of Feeding the Wintee Layin'g Stock at the O.A.C.

We try to simplify our methods and use only common feeds. At the present

time we are using as a grain mixture equal parts by weight of good wheat and

cracked yellow corn. At times we mix with these small quantities of plump oats,

barley and buckwheat. Such a mixture can l)e bought already mixed. The
grain is fed in the litter of straw. This induces the birds to exercise. A light

feed is fed early in the morning, while as much as will be eaten up clean is fed

at night before the birds go to roost. Sprouted oats are fed either in one feed at

noon or in two lighter feeds at 10.30 a.m., and again at about 2.30 p.m.

As much as will be eaten up clean is given. The oats are fed with sprouts about

one inch in length. When available in the fall, cabbage, rape or Chinese lettuce

are fed in addition to the oats. W^e endeavor to have the birds eat as much green

feed as possible.

Oyster shell is supplied in hoppers at all times. Once each week the drinking

dishes are scrubbed out and the birds given Epsom salts in the drinking water

at the rate of one pound of salts to one hundred birds. At all other times milk
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is the drinking material used. It is good 2:>ractice to have both water and butter-

milk continually before the birds.

A dry mash is constantly before the birds in hoppers. We aim to have them

•eat as much of their grain in the form of mash as possible. The formula we are

using is as follows:

750 lbs. corn chop
500 " shorts
500 " oat chop
500 " low grade flour

300
" bran

6% high grade tankage

For Leghorns the percentage of tankage is at times increased to 11% of the

mixture. The low grade flour may be omitted if difficult to secure.

For the past few years we have been able to secure fresh hog livers at a fairly

reasonable price, and have fed. the White Leghorns at the rate of three to four

whole livers per hundred birds. twice -per week. These are fed raw, stuck on nails

on the sides of the pens and the birds allowed to tear them up. The lieavy breeds

are fed very little, if any, liver. At times when the birds begin to slacken in produc-

tion a very small amount of moist mash of the same formula as that fed dry is

fed at noon, to increase the amount of mash consumed.

IXCUBATIO^.

The renewal of the flock is one of the most uncertain problems witli which

the poultry keeper has to deal.

The number of eggs taken to produce a chick influences the cost materially.

The factors that may influence the hatch are many, including the maturity, age,

and breeding of the parent stock : the kinds of feed and the method of feeding

;

the method of incubation and the type of incubator, including the room used for

immbation; and the operator is as important as any factor.

With many factors influencing the result, the cause or causes of failure are

difficult to locate and, further, many of these problems are not easy to investigate.

The operator must be painstaking, accurate and methodical in his habits.

The management of a large number of sitting hens, or the operation of incuba-

tors, requires careful attention at regular intervals. Because an incubator is

equipped with a regulator does not mean that the incubator will take care of all

possible variations in temperature, nor will a heater produce the required units

of heat without fuel. The operator must realize that he must do his part.

The room in which incubators are operated must be well ventilated without

producing direct drafts over the machine. The air of the incubator room should

iDe as pure as that in a living-room. The less variation in temperature within the

room the easier the machine will operate. Any well ventilated, clean cellar or

living-room will answer.

Machines as a rule run better when set along a w^all or corner of the room.

They should not be set in direct line between an open door and a window. If so

placed, unless screened, the lamp may go out and the machine heat unevenly.

Machines for hatching eggs are now sold varying in capacity from fifty eggs

to forty thousand eggs. The large machines are gradually replacing the smaller

machines. The reasons are clear, in that the larger machines are more economical

with labor and fuel. The general tendency is towards central hatching stations

where one may have eggs hatched at a given price per egg or where one may buy
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day old chicks. Many find incubating a good business and others prefer to go to

a hatchery and get their year's supply of chicks and not worry over sitting hens

or small lamp incubators.

Many makes of incubators have been used at this Department, and most of

them will give very good results if carefully managed. We have seen no one in-

cubator that excelled all others.

Operating ax Incubator.

Given a suitable room, the first thing is to clean the machine before and

after every hatch. Brush the machine clean, wash it out with hot water, then

spray or wash it with a disinfectant. The next operation is to set the machine

level. The thermometer must be accurate, and to assure accuracy it should be

tested at least once, or better, twice, during the year. The temperature given

is usually 103° F. throughout the hatch. Our experience has been that it is

better to take an objective of 101° or 102°, and if the machine creeps up to 103°

we have no cause for worry; but given a temperature of 103°, when the machine

goes up to 104° or above, usually either the hatch is small or the chicks hatched are

hard to rear. Low temperatures are not so fatal as are high temperatures.

The amount of moisture required in an incubator depends upon the make
and the room. Generally it is best to follow the manufacturer's directions.

Hatching by the Natural Method.

Setting the Hen. It is generally agreed that, in order to secure a good

hatch, the hen must be placed where other hens are not likely to disturb her; for,

as a rule, we seldom get good hatches when other hens lay in the nest with the

sitter. Some farmers do not set a hen until one becomes broody on a nest where

no others lay, which often necessitates late chicks. The diflficulty can be over-

come by making a new nest for the broody hen. A box about twelve inches square

and six inches deep ; some earth, or an" overturned sod in the bottom, with care

to have the corners very full so that no eggs can roll out from the hen and get

chilled; next, about two inches of straw or chaff, and then a few earthen eggs put

into the nest. The nest should be placed in some pen where nothing can disturb

the hen, and put her on after dark. Feed and water must be within easy reach,

and a dust bath should also be convenient. If the hen is sitting quiet the n«xt

day, you will be safe in putting the eggs under her. In our experience we get

ninety per cent, of the hens to sit by following this method.

It should be remembered that the hen will be in better condition if dusted

with insect powder when set, and also a few days before the hatch comes off.

This will usually keep the lice in check, especially if some tansy or mint leaves

are used in making the nest.

Selection of Eggs.

Select for color, size and shape, the kind of eggs you want for market. Con-

tinuous selection, year after year, will give results. Do not select dirty eggs, nor

do not handle eggs unless your hands are clean. The shell is porous, hence there

is possible contamination.

Eggs deteriorate in hatching quality with age. When you hold eggs for

hatching keep them in a cool place about 50° to 60° F. Be sure the place is

clean and not musty. Eggs for hatching should be kept not longer than ten days.
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The eggs from late hatched pullets, or' immature birds, seldom hatch as

well as eggs from mature birds. Our best hatching eggs have been produced

from early hatched pullets that laid well in the early winter and then went

through a partial moult. The pullets hatched in early February have, the follow-

ing Spring, produced remarkably good eggs for hatching. Heavy breed pullets

hatched in May have produced the poorest hatching eggs.

Eggs from birds out of condition, whether from feeding, housing, or manage-

ment, produce eggs difficult to hatch. It is also true that the hatching power

of eggs in a day or two will vary, the cause of which at times is difficult to locate.

BROODEES.

The coal-burning brooders are now in general use on most poultry farms,

and to some extent on mixed farms. Where one wishes to raise two hundred

or more chicks the coal-burning brooder is an economical method. The danger

of fire is reduced to a minimum and all the chicks are easily seen.

Fig. 50. Stove brooder (Colony),

The lamp brooder is used by many for small lots of fifty or seventy-five

but they require more attention than the large coal-burning brooders and are

more dangerous from the standpoint of fire.

Gradually chicks are being brooded in larger flocks. Coal-burning brooders

are sold in two sizes, five hundred and one thousand chick sizes. Our experience

is that about one-half the above number around a stove will give better results.

This depends much upon the attendant, the size of the pen, and ease of ven-

tilation.

A thousand chicks can be reared around one stove for a period of six weeks,

or in some cases for a longer time, if the pen is large and the operator has

had considerable experience and knows the habits of chicks, as to crowding, toe

picking, etc. A pen fourteen feet square will accommodate one thousand chicks

for two weeks. Under fair conditions, to grow the chicks for a month or six

weeks, if the pen is double tlie size it might take care of them.

A pen or colony house ten feet square will accommodate a stove brooder

and three or four hundred chicks. A building less than eight feet in width

is difficult to manage with large brooders.
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The increasing difficulty of 'obtaining nut coal has developed a large oil-

burning stove. It is gradually being tried out and may in the future become
fairly popular. It is reasonably safe, and there are no ashes.

Brooder houses, whether permanent or movable, should be constructed so

as to be easily cleaned and the ventilation controlled. Many chicks are lost

by ])ad air and eating filth. The brooder liouse should be comfortable, not hot

and stuify.

The chicks are comforta])le when they circle the edge of the hover. They
easily develop bad habits. Too much heat may cause them to bunch in cor-

ners and smother one another or too little heat may do the same. A lack of

fresh air is at times a cause of drooping wings and worn appearance. Tlie average

operator soon learns to know when the house is comfortable and the clucks ap-

pear to be happy.

EEAEIXG CHICKEXS.

The use of the incubator and brooder has forced the poultry keeper to study

the methods of growing chicks. A mother hen and her brood, when allowed

to range, can be fed many feeds and the chicks do well simply because the hen

and the chicks balance the ration by catching insects and selecting tender greeu

feed and, it may be, several other things that we have never observed.

There is a great variation in different broods of chicks reared by the arti-

ficial method, and many broods have a high mortality and a very unthrifty ap-

pearance. The chicks can be reared easily with reasonable care and attention.

The use of a little common sense is essential.

One should remember that, given a brooder, a colony house, and say three

hundred baby chicks, it is the duty of the operator to keep the chicks comfort-

able and that every need of the body must be taken to those chicks. There is

no clucking hen to pick up bits of gravel or to catch insects. The feed must

be taken to the chick.

At present the department is conducting a series of experiments, the ob-

ject being to find a simple, inexpensive method of growing a normal chicken.

It may take years to get the answer but each season we add a little to our

knowledge.

The grower should get firmly in his mind • the problem involved, paying

particular attention to normal rate of growth of a chick.

One hundred baby chicks when hatched will usually weigh between seven

and eight pounds.- When the chicks have reached an age of twelve weeks they

should weigh between one hundred and seventy-five and two htmdred pounds.

For sake of comparison we will take a calf at birth with a weight of eighty

pounds. Should the calf make the same rate of gain as the chick, it would at

twelve weeks of age weigh a ton. This will help one to understand why broods of

chicks vary so much, and will also assist the feeder to appreciate the opportunity

at hand to display his skill.

Many fail to rear winter hatched chicks. They thrive very well for a few

weeks, then develop leg weakness and many die. This the grower can avoid,

and winter chickens can be reared almost as easily as summer chickens.

Below we are giving our method of feeding chicks. It is not to be considered

the last word on the subject, but we have very good results with its use. It has

helped many a grower out of trouble.

We aim as far as possible to use common feeds. Some are more easily

secured than others.
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A grain ration composed of equal parts of family corn meal and good shorts

makes a ration that appears to suit the digestive organs of the chick. This is

not of itself a complete feed. It lacks animal protein and whatever may be in

green feeds, and some vitamines.

To make this apparently a complete feed, we have found that by moistening

to a crumbly state the above mixture, with raw eggs, hashed raw liver, and canned

tomatoes, also giving milk to drink, we can grow a chicken to weigh two pound.-^

at twelve weeks of age at any season of the year, whether grown entirely indoors

on cement floors or not. This ration is too expensive to use entirely for such a

period. What a ration costs for the first month or six weeks is not such a

serious fact if it will grow the chicks and keep the mortality down to ten per

cent, or less.

Method of Feeding.

No feed is given until the chicks are nearly three days old. Water may be

given 10 drink if the chill is taken off. The chicks are given the feed upon clean

boards about eight inches wide. There must be plenty of boards so that there

is room on the board for every chick. A board three feet long and eight inches

wide will give room enough for fifty chicks on the start.

The chicks for the first few weeks should be fed about six times daily at

regular intervals. Give the first feed in the morning as early as the chicks can

see to eat and the last at night as late as possible. If growing chicks in Feb-

ruary one feed may be given at night using artificial light.

Many chicks are overfed on the start. We have adopted the plan for the

first five or six days in the brooder of weighing the feed. An experienced feeder

may not need to weigh the feed, but the beginner, generally does better by weigh-

ing it. We allow one ounce of the dry .mixture for every fifty chicks at each

feed; that is, no chicks, for their first five days in the brooder, get more than six

ounces of dry feed to fifty chicks in one day. The plan fpllowed is to moisten

the first feed with canned tomatoes, the second with eggs, and the third with

minced liver, and then begin the series over again. The above amount will npt

satisfy the chicks' appetite. They will create a great noise at every feeding tim\

but it gives a chance for the chick to absorb completely the yolk in the body.

After the first period one should feed two or three times each day all that

the chicks will eat.

We begin giving a drinking vessel each of water and sour milk, when th^-^

chicks are about a week old. Many give sour milk to drink at the start, but we

have obtained slightly better results by not giving the milk for the first three or

four days.

When the chicks pass the second week, sprouted grains may be fed, also a

little cracked grains. The change should be made gradually from tomatoes,

eggs and liver over to sprouted grains, tender green grass if available, and a

little grain. If leg weakness is noted, the tomatoes and sprouted grains, should

be increased, or the chicks put out of doors on clean tender grass.

It is best to rear the chicks on new ground each year, and never to brood

two lots of chicks on the same ground in any one year. Many chicks are sent in

for examination each year that have troubles due to land infection.

It also will be found advantageous if feeding chicks from trough or boards

out of doors to move the boards or troughs a little every feed. Likewise it must

be remembered, when the chicks are fed indoors, to keep the feed boards clean.
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Grit is always in easy access of the chicks. It is advisable and necessary to

add a little oyster shell dust or fine particles to the ration daily. A certain

amount of lime is necessary.

Mouldy feeds, dirty feed boards, and musty litter are to be avoided. Moulds
kill large numbers of chicks. Be sure your house is clean and the litter not

musty. Do not use cut barley or rye straw as litter for baby chicks, because

the beards may get into the chicks' eyes. Good clean alfalfa makes the best

chick litter we have used. When it gets soiled or dirty remove and replace it

with clean litter.

As the chicks get older the number of feeds per day may be reduced so

that at an age of seven weeks, three or four feeds per day are sufficient; in fact

after the second week hoppers of crushed oats or dry mash may be placed in the

pen. Tlie feeds of moist mash are continued at whatever amount the chicks

will clean up.

Do not overfeed on the beginning.

Do not feed more moist feed at any time than chicks wall clean up.

After the first week feed enough, but no more.

If the chicks^ wings droop you have one of several conditions or all: Bad
air, crow^ding, lack of tomatoes or tender green feeds, lack of animal feeds such

as milk, or in some cases the fat of the egg.

The Spring of the year is a busy time, and one is anxious to reduce the

amount of labour. Where chicks are being reared in colony houses one must

remember that the chicks grow and consequently eat a little more each day, also

the house is becoming over-crowded.

Get the chickens to perch as early as possible. Perches about six or eight

inches from the floor should be set up near the hover when the chicks are five or

six Yv^eeks old. Given a colony house fourteen feet square with about four hun-

diod chicks at six weeks of age, the house will be crowded. It is now time to

divide the flock. If you can distinguish the sexes it would be well to put the

males v^ one pen and the females in the other.

At this age with reasonable weather most flocks will do with very little or

may turn cold or a heavy rain may soak a number of chicks. The possible need

no artificial heat. Do not take out the stove for a week or so, as the weather

of a little fire must not be forgotten.

The weather conditions govern the time to begin with safety to feed chicks

from hoppers, and also the rations used. If the weather is fine and the grass

tender, the sooner the chicks run out upon it the better. If the chicks are run-

ning out of doors, low down boxes like cheese box lids can be filled with mash

or crushed oats and placed in the pen; the chicks will help themselves. This can

be done as early as the end of the second week in the brooder. If the chicks

have to be shut in the house more discretion is required with use of hoppers.

We try to get the Spring chickens at six weeks of age to eat mostly from

hoppers; the change is made gradually. Both whole grain and mash are fed

from hoppers. With some groups the whole grain is fed in hoppers and a moisi

mash is fed once or twice daily on boards. If the range is large good chickens can
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be grown by using nothing but the hoppers. The bins or hoppers should hold

enough feed to last from three days to a week. Fresh drink should be given every

day at least.

Cove a
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Fig. 51. Bill of Material.

A. 2 ends % x 12 in. x 1 ft. 8 in.

B. 1 bottom % X 12 in. X 2 ft. 10i/4 in.

C. 2 sides Vs x 3% in. x 3 ft.

D. 2 sides % x 2i^ in. x 3 ft.

E. 18 pieces % x 1% x 10 in.

Side 1.—Chopped feed.

F. 1 division Vz x 16 in. x 2 ft. IQi^ in.

G. 2 divisions V'z si ^y2. in. x 2 ft. 10^/4 in.

H. 2 pieces ^ x 1 in. x 3 ft.

I. 2 pieces ^2. x 12 in. x 3 ft. 2 in. ) ^^ ^_
J. 2 ends yg x GVa in. x 1 ft. 9 in. ]

'-over.

Side 2.—Wihole grain

The mash we use in the hoppers, or feed moist, where the chicks are ranging

consists of:

150 pounds of corn meal
lOO " crushed oats
100 " shorts
100 " bran
67 " meat scrap
20 " bone meal

The whole grain hopper feed usually consists of fifty per cent, each of wheat

and cracked corn. If milk is given to drink, one-half, if not more, of the meat
scraps may be taken from the mash.

The pullets stay on range until ready to lay, which period is when they

are about six months of age. If they prefer roosting in trees to the house we
allow them to do so ; in fact we rather prefer that they would roost in trees.

Shade, tender green feed, plenty of clean drink, and enough to eat, are

essential.

Feeding Chicks with Hens.

Where chicks are being reared with hens and have access to tender grass or

other green feed, a very good feed is raw or cooked Johnny cake made with an

^gg in it. Give milk to drink and have a quart or so of gravel near the coop
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to supply grit. Move the coop every few days. When the chicks are a few weeks

old gradually change to ordinary feeds.

Eaise the chicks on new ground. Keep off the old ground that has had chicLs

ruiming upon it year after year. Keep the hen free of lice. Dust with sodium

Fig. 56. Producing two crops in one season—apples and chickens.

fluoride or use a small amount of blue ointment. A piece one-half the size of a

kernel of corn, placed on the skin lielow the vent, will usually kill many of thp

lice.

FATTENI^Cx CHICKENS.

Poultry fattening is now being done by many of the packing houses and by

some growers The bulk of the chickens are sent to market in rather a thin

condition, 'or just as they come off the range.

The packers buy the chickens at a price that makes fattening profitable.

The market for thin chickens is limited, hence the packer is forced to finish

at least a portion of the birds. Certain districts within the Province have de-

veloped the finishing of poultry to a large degree. Where there is a good local

market, or a number of buyers for finished, birds, the growers finish the birds;

but, where no discrimination in price is made in the sale of live birds, there is

not much encouragement to fatten poultry.

The usual time of feeding varies from two to five weeks. Unless there is a

marked difference in price two weeks' feeding has been found to be the most

profitable. With two weeks' feeding the birds should dress out (bled and plucked

but not drawn), about ten per cent, more than their weight at the beginning

of the feeding period. Some lots will not dress out much more than the original

weight.

In large numbers birds lose from twelve to thirteen per cent, in bleeding

and plucking. Numbers of trials of feeding indicate that a gain of from fifteen
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or more percentage should be obtained in a two weeks' feeding period. Some
gains are much more, but on the average a gain of fifteen per cent, will be pro-

fitable.

It is not difficult to produce good chickens. Like other lines of live stock,

the scrub sort are not desirable. Good, thrifty cockerels, either pure-bred, crosses,

or grades of such breeds as Rocks, Orpingtons, Wyandottes, Rhode Island Reds,

Game, Dorking, etc., make economical gains. It is usually not very profitable

to feed Leghorns, Minorcas, or birds of a similar character. These breeds make
medium broilers, but rather poor roasters. The birds usually make the greatest

gain when about three to four months of age, or at a weight of three and one-half

to four pounds. Should the market demand a chicken of more than five and one-

half pounds in weight, then it will be required to allow the birds to range longer,

and the gain, in our experience, will be hardly as profitable, unless the price paid

is higher at least one cent per pound.

The average birds make the most economical gains during the first two weeks

of feeding. It does not pay to feed longer than three weeks, unless one is pre-

paring birds fop a specially select trade paying fancy prices.

Chickens can be taught to eat by lamplight, and where one's time during day-

time is otherwise occupied, this feature is very convenient. After November 1st,

or even earlier, we feed but few chickens during daylight. They are generally

fed twice each day, and not more each time than they will consume quickly.

CONSTKUCTION OF FATTENING CRATES.

Fattening crates are usually made 7ft. 6 in. long, 18 to 20 in. high, and 18 m.

wide. The crate is divided into three compartments, each holding from four to

five birds, according to the size of the chicken.

The crate is made of slats, except the ends and partitions between the com-

partments, which are solid wood; those on the top, bottom and back running

lengthwise of the coop, while those on the front run up and down. The slats are

usually 1J4 inches wide and ^ inch thick. Those in front are placed two inches

apart to allow the chickens to put their heads through for feeding. The slats on

the bottom are placed about % inch apart, so as to admit of the droppings passing

through to the ground. Care should be taken not to have the first bottom slat at

the back fit too closely against the back. An opening between the first slat and

the back prevents the droppings from collecting and decomposing. The slats on

the top and back are usually two inches apart.

There is a small V-shaped trough arranged in front of the coop for feeding

and watering the chickens. This trough is from two to three inches deep, and is

generally made of %-inch lumber.

Very fair coops may be made from old packing boxes, by taking off the front

and bottom and substituting slats in their places. (See Fig. 57.) During warm
weather these crates may be placed out of doors. They need to be protected from

the rain, which is easily accomplished by placing a few boards over them. In

cold weather the crates should be placed in a house or shed where they are pro-

tected from raw, cold winds. When fattening chickens inside of a building, it is

well to darken the building and keep the birds as quiet as possible.

After each lot of birds is killed, we paint the crates with some liquid lice-

killer. Coal-oil and carbolic acid is "very good. Use one gallon of coal-oil to one

pint of crude acid. We have used some of the prepared mixtures with good re-

sults. If the birds (bought from different parties) are very lousy when put up.
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they should be well dusted with sulphur or good insect powder. The birds should

be watered at least twice every day in warm weather. Grit should be given them

twice a week.

During the first week feed lightly—never quite all the birds will eat. We
prefer feeding twice a day during the entire feeding period. Chickens weighing

from three to three and one-half pounds each that are thrifty and of good breed-

Fig. 57. Showing a Single Crate or Coop.

ing, appear to be the most profitable for feeding. Large chickens, weighing from

five to six pounds, gain less and eat more than the smaller ones.

Should a bird become sick while in the crate we find that if it is given a tea-

spoonful of salts and turned out on a grass run it will usually recover.

Crate Feeding vs. Loose Pen Fattening of Chickens.

The term "fattening of chickens^^ has been in use for some time, but it does

not exactly convey the meaning intended by the feeders of chickens. The object

is to make the chickens more fleshy, with just sufficient fat to make the chicken

cook well. The chickens are not intended to be abnormally fat, yet at the same

time they carry considerable fat well intermixed with lean meat.

We have for a number of years conducted experiments with chickens in crates

and in loose pens. We have tried about six different feeders and the results vary.

With some feeders we had equally as good results with birds in crates as with

those in loose pens. We have tried two feeders in particular who could not feed

birds to advantage in loose pens as compared with crates. We have had one

feeder who could get slightly better returns in some cases, not all, with birds in

pens as compared with crates.

In speaking to the buyers of chickens, the majority of them seem to think

that the crate-fed birds are much superior to those fed in loose pens. Personally

we would prefer feeding bird in crates, for the reason that it takes less room,

and we believe that we can feed them with less expenditure of labor and get a

more even product. There are now many people who can get good results from

feeding birds in box stalls, etc. No matter which method is followed, cockerels

should be fed for two weeks or more before thev are killed and sold.
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How TO Feed.

We receive a number of inquiries as to how we feed the birds that are beini*:

fattened. Most inquirers wish to know the exact amount fed each day.

It will be noticed that we fed very lightly at the beginning—a very important

point—and that the amount was gradually increased until such times as the birds

refused to eat all that was given them. No feed was left in front of them longer

than ten minutes after it was placed in the trough. Any feed left after such time

was removed.

Table showing amounts fed morning and evening to two lots of four birds

each. The first lot shows steady increase in amount fed, while the second shows

irresfular increase.

LOT Xo. 1 LOT Xo. 2

Morning Evening Morining Evening
Dates

r^
Meal Milk Meai Milk Meal Milk Meal Milk

Oct, 10 oz

5.0 "
oz

7.5 '

'

4 . 5 oz.

5.5 '

'

6,25 oz.

8.25 "
oz. oz 5.0 oz

6.0 "
7 . 5 oz.

' 11 5.0 " 7.5 " 9.0 "
• 12 6.0 " 9.0 " 6.5 " 9.75 " 6.5 ' 9.25 " 6.0 " 9.0 "
' 13 7.0 '' 10.5 " 7.0 "' 10.5 ' 6.0 " 9.0 " 5.5 " 8.25 "
' 14 7.0 " 10.5 " 7.0 " 10.5

'
6.0 " 9.0 " 6.5 " 9.25 "

' 15 7.5 " 11.25 " .7.5 '

'

11.25 '• 6.0 " 9.0 " 5.5 " 8.25 "
' 16 7.75 " 11.75 '• 7.75 " 11.75 " 6.0 " 9.0 • 6.0 " 9.0 "
' 17 8.0 •' 12.00 " 8.25 " 12.00 " 6.5 " 9.25 ' 7.0 " 10.5 "
' 18 8.5 " 12.25 " 8.75 " 13.00 " 8.0 " 12.0 ' 8.0 " 12.0 "
" 19 9.0 " 13.50 " 9,25 " 14.00 "

8.0 " 12.0 ' 9.0 •' 13.5 "
' 20 9.5 " 14.25 " 9.75 " 15.75 " 10.0 " 15.0 ' 10.0 " 15.0 "
" 21 10.0 " 15.00 '• 10.25 " 15.25 ^' 10.0 " 15.0 ' 9.0 " 13.5 •'

" 22 10.5 " 15.50 " 10.75 " 16.00 " 9.0 " 13.5 ' 9.0 " 13.5 "
' 23 11.0 •' 16.50 " 11.25 " 16.75 " 10.0 " 15.0 ' 8.0 •• 12.0 "
" 24 11.25 " 16.75 '• 12.00 " 18.00 " 10.0 " 15.0 ' 10.0 " 15.0 ••

It is difficult to give a ration suitable for fattening chickens and that meets

the requirements of every individual. Many of us have to use whatever feeds

are available,, and for that reason we are giving several rations that. have worked

fairly well with us in a general way. It may be said that the grains in a ration

should be ground as finely as possible, and further, some grit should be fed to tho

chickens at least once a week, and it is also desirable that the feed should be

mixed to the consistency of a pancake batter, so it will pour; and moreover, the

best results are secured when the feed is mixed twelve hours previous to feeding.

The best ration that we have yiet used is one composed of two parts of finely

ground oats, two parts of finely ground buckwheat, and one of finely ground corn

:

to this is added sufficient sour milk to make a batter or ordinarily about two to

two and one-half pounds of milk to one pound of grain. AYe have gotten very good

results from a ration composed of equal parts of corn meal, middlings, and buck-

wheat meal. Frequently barley meal can be substituted for the buckwheat, or oat

meal for the middlings. It is desirable, if possible, to always use milk, as much

better gains are made with it than any other feed. Where milk is not available,

blood meal and beef scrap can be substituted, but we would not advise more chan

fifteen per cent, of the grain ration to consist of these feeds. We would advise

soaking the blood meal or i)eef scrap in warm water for twelve hours previous to
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being mixed with the grain. We have gotten better results in some cases and

equally as good in all cases by feeding any of the above mixtures cool or cold rather

than warm—that is to say there were no better gains made by keeping the feed

at 70 or 80 degrees than at 35 or 40.

It is of the utmost importance that the birds be kept with keen appetites, as

a little over-feeding on the commencement usually means indifferent gains. One
sliould be careful to have the birds free from lice or other insects, and as far as

possible to keep them in a cool, comfortable place, rather secluded, so as not to be

disturbed by the visiting public or other chickens. The birds should be dusted

with a small amount of sulphur or other insect powder in order to keep the lice in

check. If the sulphur is used too freely it produces a scaly appearance on the

birds when dressed.

Killing and Deessixg Poultry.

All birds should ])e fasted for twenty-four hours before killing, and during th(*

period of fast given some water to drink. If this is not done, the feed remaining

in the crop and intestines at the time the bird is killed, decomposes. As a result

of this decomposition of feed in the digestive tract, strong-smelling gasses are

liberated which taint the flesh of the bird, not only destroying the flavour, but very

much lowering its keeping qualities.

All birds should be killed by bleeding, preferably through the mouth. This is

a very simple operation, and a little practice will ordinarily make one fairly handy

Fig. 58. A. Rope and block for

hanging bird up with. B. Killing
knife. C. Blood can. D. Pinning
knife.

at this work. Two general positions for the bird during the operation are used.

The one is to place the bird on a padded bench or table, and the other is to hang

the bird up by the feet with a rope or cord. For the average person the latter

method is preferred, as there is less danger of bruising or barking the skin

than where the bird is lying upon some object. The one end of rope or cord may be
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'fastened to a small rod or pole and to the other end attach a small block about
•2 in. X 2 in., as shown in Fig. 58. Where hangin^^ the bird up, the end of the rope

^ts ^ tc f-

t'^

'

t'lg. Dy. cut showing location of veins and point for sticking brain.

Fig. 60. Bleeding Opsraticn.

with block on is placed around the feet and the block dropped in between the bird's

feet and rope. This holds bird without tying, and should be so adjusted that bird^s

feet are about on a level with the picker's shoulders.
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For bleeding a sharp knife with a blade about three inches in length will

answer. A regulation killing knife is shown in Fig. 58. To bleed, catch the bird's

head with the thumb and forefinger just at the juncture of the neck and head or

Fig. 61. Killing and Plucking Chickens.

at the ear-lobes, as shown in Fig. 60, then with the third finger open the chicken's

mouth. Next insert the knife and put it down the throat practically the length

of the blade, then with 'the edge of the blade turned down, cut rather heavily

Pig. 62. Showing a Number of Chickens in the Shaping Boards.
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with a drawing stroke of the knife. The. object is to sever the jugular veins at

the point where they unite back of the head, as shown in Fig. 59.

The bird should bleed freely if the cut is made at the proper point. , Next,

turn the blade of knife over and insert the point of blade in the slit or groove

in roof of mouth, as showai in Fig. 59, aod then quickly push backward so as to

pierce the brain. If the back of the knife is kept on a line with and touching the

point of the bill, the blade will pierce the brain. One can tell when this is done

as the chicken will squaw^k. If the bird does not squawk the brain is not pierced,

which means tight feathers and hard picking. As soon as the sticking operations

are completed attach a blood-can to the lower bill. This catches the blood, thus

preventing it being thrown about, and the can being weighted tends to hold the

bird still. For a blood-can, any can which is small and to which a small hook

can be attached will answer the purpose. In Fig. 58 is shown a style of blood-can

which is used extensively in packing-houses. In this can the hook is solidly

attached on the inside of the can near the handle. The weight in can is provided

in the form of three-quarter inch of lead in the bottom. Cement or a small stone

will answer the purpose equally as well.

The chicken should be plucked immediately, first removing the long wing-

feathers and tail feathers, then each side of the breast, then the legs, and lastly

the back. Do not try to pull the feathers either forward or backward, but more

sideways or at an angle. The rough or coarse feathers should be removed in the

shortest time possible, as the more quickly the feathers are removed after sticking

the easier they will come and the less danger there is of tearing the skin. For

Fig. 63. Cooling Rack.

instance, in removing wing feathers grasp both wings in the left hand and the

feathers of both in the right, removing them all at one stroke of the right hand-

Next, raise the right hand to the tail, grasping all the feathers in the tail, and with

a slight twist remove with a second stroke of the right hand, and so on over the

different sections of the body. To remove the pin feathers use a dull, round-bladed

knife, similar to an ordinary paring knife. (See Fig. c8.) Be careful not to

rub or bark the skin. This may be done very easily by rough handling, or by
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placing the chicken in contact witli coarse clothings hence do not put chicken on

your lap to pluck it. If you should, unfortunately, tear the skin, hold the skin

at the torn part tightly to the body between the thumb and first finger, and then

remove the rough feathers near torn part. Anyone , with a little practice can

remove the rough feathers in from three to five minutes. Expert pickers will

do it in from three-quarters of a minute to one minute.

Fig. 64.

The bird should be plucked clean, the blood washed from the head and out

of the mouth and the feet washed clean.

After the chicken has been plucked it should be placed on a shaping board, as

seen in Fig. 62, or a cooling rack, Fig. 63. In the case of the shaping board, the

weight placed on the top of the chicken is used to give it a compact appearance.

The weight may be of iron, as seen in the cut, or a brick may be used in its place.

The cooling rack allows free circulation of air around the birds, resulting in more
rapid cooling, which on large packing plants is very important, and hence we find

the cooling rack in common use in such places.

Many good chickens are spoiled by being packed before they are thoroughly

cooled. Care should be taken that all the animal heat is out of the body before

the birds are packed. We find it advisable to cool the birds at least twelve hours

before packing them.

In packing birds for shipping, they should be packed in boxes holding one

dozen birds to the box. The size of the boxes varies with the grade or size of

chickens packed in them, but should be such that when chickens are packed they

are absolutely tight, so that there is no possibility of them shaking about, and

becoming bruised. The boxes are best made of basswood or similar wood, free

from odor, as otherwise the flesh of the birds will absorb the odor, thereby taint-

ing the flesh. The box is lined with parchment paper, and, if the chickens are

to be shipped a long distance, each bird is wrapped in parchment. This prevents

the chickens bruising each other, and, at the same time, to a considerable extent,

checks decomposition. Do not use ordinary wrapping paper, as it draws damp-

ness and will cause the chickens to become clammy, which makes them more or

less unsaleable. Fig. 64 shows one method of packing in common use, and is

termed the " side pack,'^ i.e., the birds are so placed in box as to show the entire

side.
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The dimensions of some of the boxes are: for broilers, weighing about twenty-

foiir pounds per dozen, 16 in. x 15 in. x 31/2 iri- inside. This is where they are

packed in single layer, with the breasts up and the legs extended. For chickens

weighing thirty-six to forty-two pounds per dozen, a box 23 in. x 15% in. x 4 in.

inside would do. One dozen roasters, weighing four to four and one-half pounds

each, a box 32 in. x 19 in. x 4 in. inside. For heavy roasters, weighing five to five

and one-half pounds each and packed single layer, a box 33 in. x 20 in. x 41^ in.

inside measurement. The material used varies in thickness from one-quarter inch

for sides, bottom, and top, and one half-inch for ends in the smallest size boxes to

one-half inch for sides, top and bottom,,and seven-eights inch ends in the largest

boxes.'

(The writers wish to acknowledge the use of ^^ Poultry Packers' Guide" in

preparation of box dimensions above stated, for which credit is hereby given.)

Poultry and Eggs for Market.

The profit for poultry and eggs depends upon the cost of production and

the selling price. The last few years have seen very good markets and fairly

high costs and, upon the whole, poultry have paid well. The farmers are taking

more interest in this branch of the business and more poultry farms are successful.

During the past few years there has been a good export business in eggs

in particular, which has meant very good local markets. Our export regulations

Fig. 65. Fig. 66.

Showing Good (65) and Poorly-fleshed (66) Birds.

require eggs to be exported on grade, with the result that most of the low grade

eggs have been thrown on the local markets. This condition has created a demand
among certain sections for the best grades for home consumption. It is evident

that these conditions in general point towards the sale of eggs for home con-

sumption on a graded basis.

The only fair method to the producer and the consumer is the purchase

and sale of eggs on a graded basis. The producer of a first-class product should,

get the best price, and the consumer should know what he or she is buying.
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Poultry and eggs are good food. For some unknown reason the average-

Canadian does not consume very much poultry meat. The average person, we

think, should eat at least one egg each day.

In the producing sections situated away from the centres of consumption

the selling of the produce for its value is a problem. There are two things that

would assist in solving this problem. One would be for the buyer, whether dealer

or grocer, to buy the produce on the quality payment basis ; and the other is sell-

ing through co-operative organizations. Which is the better method depends

entirely on local circumstances. A co-operative society situated away from large

local markets, when well managed, should be the better method ; on the other hand,,

payment on the basis of quality is simple and just. These problems can be best
,

solved by the producer and dealer getting together. Co-operative buying and sell-

ing is the ideal method, but everybody must work together and stay with associa-

tion. It is seldom that a co-operative, society or joint stock company does not

have poor years and unsatisfactory conditions. Success depends on united effort.

There appears to be a general idea that the shell of an egg protects the con-

tents against all kinds of germs and weather; that the outside of the shell may be

filthy, but that the interior is not in the least affected by the filth on the outside.

There is nothing more disgusting at the breakfast table than to break a bad

egg. No more eggs are wanted for days, perhaps for weeks, and consequently

egg consumption decreases; or eggs are looked upon as a doubtful source of food.

Many bad eggs are due to ignorance on the part of the producers and consumers,

and many dealers are as careless in their methods.

The shell of an egg is porous, or is full of very small holes. The egg is de-

signed to hatch a chick. The chick under favorable conditions grows inside the

shell, and finally bursts it open. The holes in the shell supply the chick with air

as it grows, also allows the bad air to escape. Science has proved this, but wo-

have ample illustration in practical work. Eggs that become badly smeared with

broken eggs in the nest during incubation usually rot, owing to the breathing holes

becoming plugged or blocked by the broken egg content. Greased eggs will not

hatch for the same reason; and we might mention several other examples.

Knowing that the shell is porous, we can readily understand how minute
animal or plant life, or germs, may enter the eggs. Let us take a common case

of mouldy or musty eggs. Frequently the paper fillers of egg boxes will become
damp due to the boxes being left in a showier of rain or something of the kind.

The fillers are only slightly damp, and we think they will do. If no eggs are put

in the boxes, and the boxes with fillers are set aside for, say, a week or so, when
they are opened they smell musty, and if the fillers are examined we will see slight

developments of moulds here and there. Now in cases where eggs are put in such

fillers they soon become musty, and when they are left in for some time they become
mouldy, not only on the outside of the shell, but on the inside as well. The writers

have taken clean eggs on the day they were laid, and put them in dry paper boxes

which were slightly mouldy, and set them aside in a dry cellar for a period of a

few weeks, and at the end of this time many of the eggs had well-developed mould
on the inside of the shell.

Many eggs are spoiled by being partially incubated. Most people believe that

an egg must be set under a hen, or put in an incubator before it will start to hatch.

Eggs will start to hatch at less than 90 deg. of heat. Many eggs are submitted
to this or higher temperatures for several hours, if not days, before reaching the

consuming public. When the germ inside the egg commences to develop, the
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edible qualities of the egg are lessened, or the egg goes off flavor. Eggs may be

kept at an incubating temperature for a day, when the chicks will start growing;

next day the temperature may be so low that the chick is killed, and from that

point decomposition begins, possibly slowly, but, nevertheless, the egg is gradually

going bad.

There are almost innumerable ways in which eggs may start hatching during

the summer, such as forgetting to gather the eggs daily, and leaving some under

broody hens over night, leaving them exposed to the sun or in warm rooms, store?,

<3ars, etc., or even in the kitchen cupboards.

JSTo one can guarantee eggs to their customers during warm weather unless

the males are removed from the flock. Unfertilized eggs are essential. We may
-at home take every precaution, but who knows where or how the .cook may keep

those eggs, even after they have passed from the dealer's hands. The allowing of

males to run with the hens all summer costs the Ontario growers a large sum of

money. The writers have stood by candlers in a large packing house, and seen

over twenty of the thirty dozen eggs in a case that were more or less incubated,

most of the eggs being about forty-eight hours on in incubation. The dealer' is

thus forced to make prices to meet this shrinkage: at times the public may get

"bargain" eggs.

Filthy eggs, or even washed eggs, may be decomposed or rendered useless from

the germs in the filth on the eggs. Washed eggs, if used immediately, are good,

but they deteriorate very quickly after washing.

Flavour of Eggs.

Many of us forget that eggs will absorb odors. They will not absorb odors

as readily as milk, but, at the same time, care should be taken in keeping the

storage room for eggs free of strong odors. For instance, to put eggs alongside

of onions, turnips, or similar strong smell in o- foods would mean that the eggs would

.absorb more or less of these flavours.

Again, the feed that a hen consumes very materially affects the flavor of the

eggs. This can be very easily demonstrated by feeding mostly scorched grain,

•or giving large quantities of pulped onions in a mash feed. One demonstration

will convince anyone that eggs have been scorched, or taste of onions no matter

how cooked.

When hens get but little grain feed during the summer and are forced to

hunt for their living over manure piles, and catch insects, the yolk will become

almost red in color. These eggs make the consumer remark that winter eggs taste

better than summer eggs. Frequently feeding as above produces a thin, watery

white, and the egg has not only a bad flavor, but has poor keeping qualities, and,

moreover, is little better, if as good, as a fair pickled or cold storage egg.

Market Terms Used. A new-laid egg means an egg that is under five days

of age, or at least not over one week old. It should be clean, and the boxes should

be clean.

Fresh eggs are very, very hard to define. With some they mean eggs from one

day to three weeks or even more of age, while with others they mean eggs just out

of cold storage.

There are several other market terms, such as pickled, held, etc., which are

iQsed mostly by the dealers, and need no explanation here.
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STANDARDS FOR CANADIAN EGGS ADOPTED BY THIRD ANNUAL
CONVENTION CANADIAN PRODUCE ASSOCIATION,

GuELPH, January 11 and 12, 1915. , . ..

(Revised at the Fifth Annual Convention, Montreal, February 6th and 7th, 1917.)
Classes and Grades.

Classes

—

Fresh Gathered. Storage. Cracked and Dirties.

Grades

—

Specials
Extras Extras
No. I's No. I's No. I's

No. 2's No. 2's No. 2's

Allowance for deterioration in transit 10 per cent., but none bad, i.e., eggs should
grade at point of delivery 90 per cent, of grade named at point of shipment.

Definition of Grades.

Specials—Eggs of uniform size weighing over 25 ozs. to the dozen or over 47 lbs.

net to the 30 doz. case; absolutely clean, strong and sound in shell; air cell small, not
over 3-16 of an inch in depth; white of egg to be firm and clear and yolk dimly visible;

free from blood clots.

Extras—Eggs of good size, weighing at least 24 ozs. to the dozen or 45 lbs. net to
the 30 dozen case; clean; sound in shell; air cell less than % inch in depth; white of
egg to be firm and yolk slightly visible.

No. Vs—Eggs weighing at least 23 ozs. to the dozen or 43 lbs. net to the 30 doz.
case; clean; sound in shell; air cell less than V2 inch in depth; white of egg to be
reasonably firm; yolk may be quite visible but mobile, not stuck to the shell or
seriously out of place; cell not necessarily stationary.

No. 2's—Eggs clean; sound in shell; may contain weak, watery eggs and eggs with
heavy yolks, and all other eggs sound in shell and fit for food.

Definitions of grades in class "Cracked and Dirties" to be same as for grades in
Fresh Gathered class, except that the terms referring to soundness and cleanness are
not to apply.

To measure accurately the depth of the air cell the following method must be
adopted. Measure from the points indicated by the arrows.

Pullet Eggs—Eggs which have the quality of Specials and Extras, but which fall

short in weight shall be known as Pullet Specials, or Pullet Extras, providing they
weigh at least 23 ozs. to the doz., or 43 lbs. net to the 30 doz. case in the instance of
the former, and 20 ozs, to the doz., or 37l^ lbs. net to the 30 doz. case, in the instance
of the latter.

Where and How to Keep Eggs.

The nests in which the hens lay should be clean. These usually need cleaning

monthly. The best material we have used for nests is shavings.

Eggs should be gathered twice each day, and placed in clean baskets, pails, etc.

The room should be cool, not higher than 60 degrees if possible, and it should

be dry. A cool dry cellar will answer nicely.

The dirties, small, extra large, and found nests of eggs should not be sold.

Use them at home. The large ones break in shipping and the smalls and dirties

are not wanted on the market. These sell the good eggs at poor prices.

Where one is trying to supply private customers, or a select wholesale trade,

it is wise to stamp the eggs with your own initials, or the name of your farm.

This is some guarantee to the buyer.

Never Try to Deceive the Dealer.

You may sell bad eggs to the grocers, but the honest people in the district

do not get full value for their good eggs.

Some people hold their September and early October eggs, and then ship

them later in the year to a dealer as fresh eggs. They, of course, expect the top

price for new laids. Please do not believe you can deceive the dealer. By candling

the eggs, which he always does, he can tell fairly close what your eggs are like as to

age, etc.
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Do not sell infertile eggs that are removed from the incubators as being good

eggs or good food.

Do not allow the male bird to run with the hens after June 1st.

Do not keep the eggs in damp or musty cellars, boxes or baskets.

SPECIALS EXTRAS

iH A'lrCWf- ^^riHJ^Bj^^

roik > ^^H

i

i

1
Air cell not more than 3 16 of an inch

in depth, yolk dimly visible, and
white firm and clear.

Air cell less than 38 of an inch, yolk

sliglitly visible, and white firm.

No. 1'S No. 2's

Air cell less than h inch in depth, yolk

visible but mobile, and white

reasonably firm.

May have weak watery white as indicated

by uneven air cell line at A ,

and heavy yolk.

Fig. 67.—Grades of Fresh Gathered Eggs.

Do not leave the eggs sitting in the sun, and if your grocer keeps eggs in his

store window in which the sun shines., please ask him to remove them, unless he

wishes to hatch chickens.
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Do not sell eggs from found nests.

Practically all dealers have now agreed to pay for eggs according to quality.

If your dealer pays as much for all kinds of eggs as he does for your good, clean,

large sized, non-fertile eggs we will try to put you in touch with dealers who buy
on a quality basis.

Kill the rooster after June 1st.

Fig. 74. Two types of commercial
egg candles.

Candling Eggs.

Eggs are candled very easily. See Fig. 74. A new-laid egg, when held be-

tween the eye and the light, has a clear appearance, the yolk is practically invisible,

and the air cell is about the size of a five-cent piece.

Unless the eggs are put in pickle or held in cold storage, the air cell gradually

increases in size, and the yolk becomes visible.

Fig. 68. Fig. 69.

Cold storage and pickled eggs may have small air cell^, but the yolks arc

conspicuous.

Fig. 68 is a photograph of a new-laid egg. It will be noticed that all por-

tions of the egg are similar in appearance. There is a very small air cell at the
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large eiul of the egg which does not show in the photo; this air space is not larger

than a five-cent piece.

Fig. 69 is a photograph of a held egg, or one that is suitable for baking pur-

poses, but not for boiling or packing. Xotice that the yolk is conspicuous and

the air space is very large. Pickled eggs usually show a conspicuous yolk but a

small air space. Eggs that are two weeks of age usually show the yolk, and have

an air space about the size of a twenty-five cent piece.

Fig. 70. Fig. 71.

Fig. 73.

;j

Figs. 70, 71, 72 and 73 are photographs of what the dealers term ''spots,'*

as they show various growths of moulds in the egg. These eggs are noi rotten,

but when opened smell musty. The mouldy portions are usually easily seen.

POULTRY HYGIENE AND SANITATION.

There is very great doubt in the minds of the wi'iters of the advisability of

"doctoring'' sick chickens. The unit of production (the individual bird) is so

small that if a man's time is worth anything it will not pay him unless he con-

siders the bird especially valuable. The "cured" bird will always remain a menace

to the flock, and with the slightest adverse conditions will show a return of the
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disease. Disease of any kind usually weakens the constitution of the individual,

and hence lowers their breeding value. In such simple diseases as indigestion,

colds, etc., where the greater part of- the flock is affected and the flock can be
treated as a unit, treatment is, no doubt, advisable. Where the birds are kept
for the production of eggs and meat only, the hatchet will be found the safest and
most effective method of treatment for individuals.

Prevention is better than cure, and every effort on the part of the poultry

keeper should be exerted to maintain such environmental and sanitary conditions

as to prevent disease gaining a foothold in the flock.

The stock which is used for breeding purposes should be selected first for

constitutional vigor, as this is the foundation upon which the breeder must build

future success. Discard all birds that have at any time been sick, and cull very
closely birds which, as chicks, were raised in closely confined quarters.

The housing of the birds is very important in the prevention of disease.

Abundance of fresh air and sunlight in the house, without draughts or dampness,
will do much in maintaining a healthy flock. Houses must be kept sanitary by
frequent removal of droppings and litter, as the latter becomes soiled. At least once
during the year, preferably about the month of August, the house should be

thoroughly cleaned and disinfected. All movable fittings, as nests, hoppers, and
roosts may be removed from pen to facilitate cleaning. Thoroughly scrape drop-
ping-boards, if used; remove all litter from floor, and then brush down ceiling

and walls with a broom. The house is now ready to be disinfected. The writers

find it advisable to apply a coat of whitewash to all pens once a year to brighten

and help cleanse the pens. They have also found it most economical to combine
the whitewashing and disinfecting processes by adding the disinfectant to the

whitewash. The whitewash is made by slacking fresh stone lime and adding suffi-

cient water to dilute to a creamy mixture. To this is added ten to fifteen per cent.

of crude carbolic acid or some of the tarry compounds used for disinfecting pur-
poses, and the whole applied with a hand spray pump. A pump capable of develop-

ing a fair amount of pressure is desirable, as it forces the solution into all cracks

and crevices about the building. Applying with a whitewash brush is not to be

recommended, as there is not sufficient penetration. Such materials as salt and
cement, which are used by some to give sticking power to the wash, are not here

used. Nests, roosts and other movable fittings are best treated by dipping in solu-

tion of the wash or may be sprayed, but the dipping is to be preferred. Be sure

to strain all whitewash before using in spray pump.

The land upon which birds are running must receive close attention in order

to keep it clean and sanitary. Constant ranging over a piece of land by birds tends

to foul the land, making it ^'chicken-sick." The heavier the soil the more serious

is the trouble. Aim to cultivate the run or yard at least once in the year and grow
a crop of grain or rape on it. This tends to cleanse the soil of droppings and at

the same time produces succulent green feed for the birds.

The feed must be closely attended to and no feed given the birds which is

musty or mouldy or where putrefaction has started. Only the purest and most
wholesome feeds should be used, or they will not only have an ill effect on the
health of the birds, but seriously affect the produce from the flock.

Exercise is very essential to health, and this applies to chickens just as much
as to other classes of stock. This is very important in the winter months, especially
if one wishes to secure good hatches of strong, vigorous chicks.
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In case of sickness, isolate all sick birds from the flock and either treat or

destroy. All dead birds should be disposed of by burying deeply (two to three

feet) or burned; the latter is the safer method of disposal.

Birds which are badly infested with vermin, such as lice or mites, will not

thrive. If the vermin are not kept under control they will in time become so bad

as to seriously lower the vitality of the birds, thus rendering them more susceptible

POULTEY DISEASES.

It is seldom that the external symptoms are so strongly marked as to present

conclusive proof of the type of disease affecting the bird or flock. It is, therefore,

necessary to conduct a post-mortem examination of diseased specimens. This is

easily done. Place the dead bird on its back on a table or bench, and spread the
j

legs apart, pressing them down flat on the table. Open the body of the bird just
j

back of the point of the- keel bone, after which cut the ribs along both sides of

:

the body up to the front of the keel. Next, take hold of the back point of keel,

;

raise it, and bend it forward with sufficient force to break the remaining attach-

ment at the fore part of the body, being careful not to disturb the internal organs.

It will now be possible to view the liver, heart, gizzard, and a portion of the intes-

:

tines before moving any of the organs. Next, raise the liver and gizzard, placing

them to one side. The gall bladder and spleen will be noticed on the under side

of the liver, while the lungs will be found forward and closely attached to the back

along the ribs. The moving of the gizzard will disclose the intestinal tract, which,

if removed, will reveal in females the ovaries and oviduct. Examination of each

oro-an should be made and the condition noted, the external symptoms being also

considered in determining the nature of the disease present. While this examina-

tion may indicate the presence of a certain disease, one cannot be absolutely certain

without a bacteriological examination.

Tuberculosis. This disease is very widely distributed throughout the

Dominion of Canada. In some sections flock infections are much more serious

than in others. Practically all classes of birds, with the exception of ducks, have

been known to contract the disease. It is foimd, however, chiefly confined to adult

birds. Very rarely, if ever, is it found in young chicks.

For a complete description of this disease, its dissemination and control, the

reader is referred to Bulletin 255, "'Tuberculosis of Fowl,'' by D. H. Jones.i

Professor of Bacteriology at the Ontario Agricultural College. This

bulletin may be secured from the Ontario Department of Agriculture, Parliament

Buildings, Toronto.

Blackliead. This is a contagious disease affecting turkeys and fowl. It is

quicker acting and more often fatal in the former than in the latter. It affectsj

the liver and intestines, especially the blind pouches or ceca of the latter. In many (

sections of the country, where once turkeys were grown extensively, they are now

seldom ever seen, due to the presnce of this disease.

Young turkeys from two weeks to three or four months old are most frequentlj

affected by the disease. ^ The affected birds become mopy and show loss of appetite.

In the more advanced stages the wings droop, and the head assumes a darkened

or black appearance. Post-mortem examination will reveal enlarged and con-

gested condition of the ceca with cheesy matter, while the liver will show the de

velopment of yellowish spots, which are slightly depressed in the centre.
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Treatment of diseased birds has never proven successful. Preventive measures

io control the outbreak and spread of the disease should be adopted. If purchas-

ing birds or eggs for hatching be sure they come from healthy stock. Wipe hatch-

ing eggs with cloth wet in 80 to 90 per cent, alcohol and hatch in incubator it

possible. Rearing on fresh ground, keeping old or wild birds away, disinfecting

houses, etc., frequently, and killing and burning all diseased birds will do much

to control attack on the flock. Some maintain that the use of an acid-drinking

solution, such as sour milk or buttermilk, will assist in preventing the spread of

the disease. If the milks are not available the addition of one dessertspoonful

of muriatic or hydrochloric acid to one gallon of drinking water will accomplish

the same purpose. It is now believed by some that the disease can be largely con-

trolled by close regulation of the ration to prevent over-feeding during the first

ten weeks of the young poult's life.

White Diarrhcca of Chicks. When chicks are about twenty-four to ninety-six

hours old they resemble each other very much in appearance, with the exception

that we have noticed that hen-hatched chickens and chickens hatched in moist

incubators were longer in the down, or looked larger and fluffier. The trouble

generally begins about the fifth day. Some of the chicks will have a thin, white

discharge from the vent; the chick is not active, and has a sleepy look; also the

head appears to settle back towards the body. One thinks the chick is cold or in

great pain. Some of the chicks get in the warmest spot under the hover; others

have intense thirst. The white discharge from the vent is not always present.

The chicks may die in large numbers between the fifth and tenth days, or there

may be a gradual dropping off each day until they are six weeks of age. The
disease kills some quickly; others linger for a week or more. A few chicks appear

to recover, but seldom, if ever, make good birds. They are small, unthrifty, and

are good subjects for roup or any other epidemic.

To the ordinary observer a post-mortem examination may reveal any or all

of the following conditions: The lungs will usually show small white spots in

them. These are generally quite hard and cheesy. These spots are not always

present, but from our examination we would judge they are in fifty per cent, of

the cases. Some lungs have no white spots, but are red, sometimes fleshy. These,

in our experience, are not very common, unless the chickens are chilled. The
yolk is often hard and cheesy. It varies greatly—some yolks are of a gelatinous

nature or almost like the white of the eggs; others are hard and cheesy and very

yellow in color, sometimes these are greatly inflamed; other yolks appear like a

custard that has curdled, and they usually have a very offensive odor. The ceca.

or blind intestine, is frequently filled with a cheesy substance.

The white spots in the chicks' lungs are generally considered to be due to the

growth of a common mould. This may be in the eggs, or more frequently comes

from mouldy feed or litter. It is much more troublesome in damp, dull weather,

when the chicks are most inclined to stay under or near the hover.

Chicken-pox. A contagious disease of poultry which usually affects those

parts of the head and face which are bare of feathering. The disease seldom

affects birds which are not fully mature. It usually appears as warty nodules
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scattered over the face and about the eyes and mouth and over the comb, as shown
in Fig. 76. In advanced stages of the disease other parts of the body may show
development of the nodules.

The disease spreads rapidly from contact. Wild birds and parasites may
serve as carrying agents, and thereby assist in spreading it among the flock.

Fig. 75. Showing young chicks af
fected with White Diarrhrpa.

Fig. 76. A typical case of Chicken-
pox.

Sometimes it is carried by birds from the showroom, or by buying in birds from
diseased flocks.

In attempting treatment observe precautionary measures to prevent spread

of infection by carriers. Isolate diseased birds; remove crust of nodules; and
treat with creolin (2 per cent, solution) or corrosive sublimate 1/1000 and dusted

with iodoform. It may also be treated by swabbing the affected parts twice per

day with the following simple remedy:

Common table salt 1 teaspoonful.

Vinegar 1 teaspoonful.

Carbolic acid 1 teaspoonful.

Boiled water 1 pint.

Fowl Cholera. This is a virulent, usually fatal, and highly infectious disease.

While rather common in Europe, it is not so prevalent in this country, although

investigations show it to be on the increase here. It is a bacterial disease affecting

all kinds of birds. The disease may be acute, in which case birds die in a few

hours, or it may be sub-acute, the birds lingering for several days.

The earliest indication of the disease is the yellow coloration of the urates,

which, normally, are white. This may be tinted with yellow as a result of other

disorders than cholera. The urates are the chalky discharge on the droppings, and

are excreted by the kidneys. While this j^ellowish coloration is not absolutely cer-

tain proof of the presence of cholera, it should be taken as a warning and the birds

showing the condition isolated. The excretion of the yellow urates, which later

changes to a bright emerald green, is accompanied with more or less diarrhoea,

which consists largely of colorless mucus. The bird isolates itself from the balance
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of the flock, the plumage becomes roughened, the wings droop and the head is

drawn down to the body. It becomes very weak, the crop is distended and the

bird shows intense thirst.

Po^t-mortem examination reveals an inflamed condition of the digestive

organs, kidneys and mesenteries.

The disease is transmitted by contact with infected birds and drinking water

used by an infected flock. Occasionally apparently healthy birds may serve ai?

carriers, yet never show any outward ill eifects from its presence.

The only satisfactory method of treatment is to kill and burn diseased birds,

]n killing do not draw blood, as this is heavily charged with bacteria, and might

serve to infect the whole flock. Clean up ami thoroughly disinfect all buildingjj

and equipment, and cultivate the runs or yards thoroughly and frequently. Those

birds which appear to recover from the disease should be killed and marketed to

prevent them acting as chronic carriers of the disease, causing infection, and later

oil outbreaks.

Roup. This is a contagious catarrh attacking the membrane lining of the eye,

the sacs below the eye (infra-orhital simises), the nostrils, the larynx and the

trachea.

The disease, which is aggravated by cold, wet fall weather, is first indicated

by a watery discharge from the nostrils. In a few days this becomes thick, obstruct-

ing the breathing. The birds become listless and mopy, the wings droop and the

head is drawn in to the body, while the birds show a decided loss of appetite. The
inflammation, which begins in the nasal passages, soon extends to the eyes. The
lids become swollen and glued together by the accumulated secretion. The vis-

cosity of the discharge from the nostrils and eyes increases until they become com-

pletely closed, and the secretions become thick and cheese-like, producing swellings

which continue to increase in size as the disease becomes more firmly established.

The course of the disease is usually of long duration. Where swellings occur

about the head the case usually becomes chronic. Birds may become affected with

the disease, but not at any time severely enough to be serious, yet may act as

carriers and sources of infection to the flock at all times. Once introduced, it may
remain in the flock for years.

While the specific organism or organisms which cause the disease are not cer-

tainly known, its infectious nature is well established. It is probably 'carried from

one individual to another in the flock by the particles of dried secretion in the air

or possibly by the feed and drink contaminated by diseased birds. It may also be

carried on the clothing or utensils.

Treatmeni. Prevention is better than attempted cure. Be careful in intro-

ducing birds from other flocks. Isolate all sick birds, and aim to keep the flock

as healthy as possible, thus rendering them disease resistant.

In case of infection, individual treatment is necessary, and as the possibility

of obtaining a complete cure is very slight, it is, therefore, not advisable to attempt

treatment unless the bird is a particularly valuable one. Potassium permanganate

may be used in the drinking water to help prevent the spread of the disease. Treat

infected birds by immersing the head in a solution of potassium permanganate

for twenty to thirty seconds. This should be preceded by a massage of the head,

applying pressure with the thumb and forefinger on the nostrils in the direction

of the beak two or three times. If tumors are present, however, a cure is practi-

cally impossible.

Internal parasites. They are present in the intestines and ceca in small

numbers in almost all birds. Normally they do not cause trouble, but under cer-
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tain conditions, however, they become so numerous as to be serious. In such

cases they affect the digestion and cause diarrhoea. They may also become

rolled into balls in the intestines, causing complete stoppage of the same.

In treating for worms a simple remedy to use is oil of turpentine. This may
be given at the rate of one-quarter to one-half teaspoonful, to which is added

about an equal amount of sweet oil. Follow this in two or three hours with a

teaspoonful of epsom salts. In a week or ten days repeat the treatment if neces-

sary.

External Parasites—Lice. There are several varieties of these, which are

more or less common on hens. Thev seldom leave the bodv of the bird, so that

Fig. 77. Showing swelling about the
eye, a common condition in cases

of roup. There is almost an en-

tire absence of discharge from the

nostrils in this case.

Fig. 78. Bird showing a bad attack
of Scaly Leg Mite.

it is actually necessary to treat the bird for the parasite. The common method

of treatment is to dust the bird^s plumage with insect powder, or sodium fluoride,

although in some cases applying Blue Ointment to the fluff and under the wings,

or even dipping the birds in some of the prepared dips. The first three are the

most satisfactory as the dipping is liable to cause colds unless the birds are

thoroughly dried in a warm room.

Possibly the most satisfactory lice powder to use is one invented by Mr. R. C.

Lowry, formerly of Cornell University. It is made as follows

:

Take 3 parts of gasoline and 1 part of carbolic acid, 90 to 95 per cent,

strength. Mix these together and then add gradually, by stirring, enough plaster

of paris to take up all the moisture. It will take about four quarts of the plaster

of paris to one quart of the liquid. After stirring sufficiently to insure thorough

mixing spread out and allow to become perfectly dry. If the proper strength

carbolic acid cannot be secured the same quantity of cresol may be used.

Next to the above, pure pyrethrum or Persian insect powder will be found

as cheap and effective as any.

In using any powder or treatment for lice one application is not sufficient

to free the birds of the parasites, as there are the unhatched eggs which are not

affected by the application. The treatment should be repeated in about ten days

and a third application given if necessary.
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With .v>img chicks, lice, if present, are usually found on the top of the

head. The only safe and satisfactory treatment is to apply grease, such as lard or

vaseline, to the top and back of the head with the finger. The addition of sulphur

to the grease is sometimes recommended, but should not be used on young chicks.

Mites. The most common varieties is the fowl mite or red mite. They visit

the birds only to feed, usually at night, and spend the rest of the time on the under

sides of the perches, in cracks or crevices, or in collected droppings, or other filth

that may be allowed to accumulate about the house. They breed in such places

as mentioned above and reproduce very rapidly, especially in the hot spring and

summer.

Fig. 79. A Good Type of Spray Outfit for a
Poultry Plant.

Treatment for mites consists in first thoroughly cleaning the house, removing

all droppings, litter and nesting material. Then thoroughly spray with a five

per cent, solution of cresol, using sufficient force to get good penetration into the

cracks and crevices. Kepeat this if necessary. Treating the roosts with kerosene

at intervals of two weeks during warm weather will assist in preventing spread of

trie parasites.

Scalij Leg. The mites producing this condition excavate places under the

skin where they live and breed. The irritation produced by the presence of the

mites under the skin induces a discharcre from the surrounding tissue which

solidifies. Increased secretions raise the skin of the legs, producing the rough,

f-caly condition. The raising of the skin enables the mite to burrow further into

ihe tissue, thereby aggravating the scaly condition.

Individual treatment is necessary. It consists of the application of some

penetrating oil to the infected parts. Immersing the shanks in kerosene or a five

per cent, solution of cresol, anointing the parts after each immersion with lard or

vaseline, will usually affect a cure.

(Note.—In the preparation of the foregoing work on diseases the publication

"Diseases of Poultry" by Pearl, Surface and Curtis, has been used extensively,

for which credit is 'hereby given.)
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To the brooder or train, which?










